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(57) ABSTRACT 

A high-frequency treatment tool includes an insertion por- 
tion which can be inserted into a body, a pair of gripping 
portions arranged at a distal end portion of the insertion 
portion and having gripping surfaces for gripping vital 
tissue, a driving mechanism for opening/closing the gripping 
portions between closing positions where the gripping por- 
tions abut against each other and open positions where the 
gripping portions are separated from each other, electrode 
portions formed on the gripping surfaces of the gripping 
portions, to which a high-frequency current is flowed to 
coagulate/incise the vital tissue gripped by the gripping 
portions, and a short circuit prevention portion for prevent- 
ing a short circuit between the electrode portions of the 
gripping portions when the gripping portions are placed at 
least at the closing positions. 

10 Claims, 40 Drawing Sheets 
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HIGH-FREQUENCY TREATMENT TOOL 

BACKGROUND OF THE INVEISTTION 

The present invention relates to a high-frequency treat- 
ment tool which can be inserted into a body to grip tissue and 
coagulate/incise it. 

Generally, as a high-frequency treatment tool capable of 
gripping vital tissue and coagulating/incising it, a bipolar 
forceps having jaws as a pair of gripping members for 
gripping vital tissue and high-frequency current supply 
electrodes formed on the jaws is known. In this bipolar 
forceps, when vital tissue to be treated is gripped between 
the pair of ja^ and a high-frequency current is provided 
across the electrodes of the jaws, the vital tissue between the 
jaws is coagulated or incised. 

Bipolar forceps of this type are normally used for various 
purposes, e.g., to stop bleeding from blood vessels included 
in vital tissue, cauterize a morbid portion or bleeding point 
on the surface of vital tissue, or close a uterine tube for 
contraception, and disclosed in, e.g., Jpn. Pat. Apple. 
KOKAI Publication No. 8-317936, Ger. Publication DE 
4138116 Al, Ger. Publication DE 4032471 C2, or EP 
0598348 Al. 

In the conventional bipolar forceps, especially, when thin 
membranous tissue is gripped by the jaws, the metal portions 
of the jaws may come into contact with each other to flow 
a high-frequency current across the metal portions in con- 
tact. That is, the jaws electrically short-circuit. In this case, 
the high-frequency current does not flow to the tissue 
gripped between the jaws, so the tissue cannot be reliably 
coagulated or incised. In addition, if complete coagulation 
cannot be performed, bleeding may occur during the sub- 
sequent incision. 

In the bipolar forceps disclosed DE 4138116 Al or DE 
4032471 C2, tissue is gripped by three rod electrodes. For 
this reason, the tissue escapes upon gripping and cannot be 
reliably gripped. Hence, coagulation/incision cannot be sat- 
isfactorily performed. 

In the bipolar forceps disclosed in DE 4032471 C2 (FIG. 
2) or DE 4138116 Al (FIGS. 5 and 6), the far ends of the 
coagulation and incision electrodes are at the same position 
to incise the entire coagulation region. This may cause 
bleeding. In addition, a bipolar high-frequency incision tool 
disclosed in EP 059348 Al incises the entire gripped region. 

BRIEF SUMMARY OF THE INVENTION 

It is the first object of the present invention to provide a 
high-frequency treatment tool capable of preventing an 
electrical short circuit between a pair of gripping members 
and reliably coagulating/incising tissue. It is the second 
object of the present invention to provide a high-frequency 
treatment tool capable of reliably gripping tissue to 
coagulate/incise it. It is the third object of the present 
invention to provide a high-frequency treatment tool capable 
of incising only coagulated tissue and preventing bleeding. 

The objects of the present invention are achieved by the 
following high-frequency treatment tool. A high-frequency 
treatment tool according to the present invention comprises 
an insertion portion which can be inserted into a body; a pair 
of gripping portions arranged al a distal end portion of the 
insertion portion and having gripping surfaces for gripping 
vital tissue; a driving mechanism for opening/closing the 
gripping portions between closing positions where the grip- 
ping portions abut against each other and open positions 
where the gripping portions are separated from each other; 
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electrode portions formed on the gripping surfaces of the 
gripping portions, to which a high-frequency current is 
flowed to coagulate/incise the vital tissue gripped by the 
gripping portions; and short circuit prevention means for 

5 preventing a short circuit between the electrode portions of 
the gripping portions when the gripping portions are placed 
at least at the closing positions. 

Additional objects and advantages of the invention wUl be 
set forth in the description which follows, and in part will be 

10 obvious from the description, or may be learned by practice 
of the invention. The objects and advantages of the invention 
may be realized and obtained by means of the instrumen- 
talities and combinations particularly pointed out hereinaf- 
ter. 

" BRIEF DESCRIPTION OF THE SEVERAL 

VIEWS OF THE DRAWING 

The accompanying drawings, which are incorporated in 
and constitute a part of the specification, illustrate presently 
20 preferred embodiments of the invention, and together with 
the general description given above and the detailed descrip- 
tion of the preferred embodiments given below, serve to 
explain the principles of the invention. 

FIGS. lA and IB are side views of a high-frequency 
25 treatment tool according to the first embodiment of the 
present invention; 

FIG. 2 is an enlarged side view of the treatment portion of 
the high-frequency treatment tool shown in FIG. lA; 
^ FI G . 3 is an enlarged side view of the treatment portion of 
a high-frequency treatment tool according to the second 
embodiment of the present invention; 

FIG. 4A is a cross-sectional view showing a high- 
frequency treatment tool according to the third embodiment 
2j of the present invention; 

FIG. 4B is a longitudinal sectional view taken along a line 
4B— 4B in FIG. 4A; 

FIG. 5A is a cross -sectional view showing a high- 
frequency treatment tool according to the fourth embodi- 
40 mcnt of the present invention; 

FIG. SB is a longitudinal sectional view of the high- 
frequency treatment tool shown in FIG. 5A; 

FIG. 5C is a sectional view taken along a line 5C — 5C in 
FIG. 5A; 

45 FIG. 6A is a side view of a high-frequency treatment tool 
according to the fifth embodiment of the present invention in 
the closed state; 

FIG. 6B is a side view of the high-frequency treatment 
tool shown in FIG. 6A in the open state; 

FIG . 6C is a sectional view taken along a line 6C — 6C in 
FIG. 6A; 

FIG. 6 D is a sectional view taken along a line 6D — 6D in 

FIG. 6A; 

FIG. 7A is a side view of a high-frequency treatment tool 
according to the sixth embodiment of the present invention; 
FIG. 7B is a view seen from a direction indicated by an 
. arrow 7B in FIG. 7A; 

FIG. 7C is a view seen from a direction indicated by ao 
gQ arrow 7C in FIG. 7A; 

FIGS. 8A and 8B are sectional views taken along a line 
8—8 in FIG. 7A; 

FIGS. 9 A to 9C arc sectional views showing a use form 
of the high-frequency treatment tool shown in FIG. 7A; 
65 FIG. 10 is a side view of a high-frequency treatment tool 
according to the seventh embodiment of the present inven- 
tion; 
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FIG. 11 is a sectional view taken along a line 11 — 11 in FIG. 33A is a sectional view of a treatment poition of the 

FIG. 10; high-frequency current shown in FIG. 31A in the closed 

FIGS. 12 A and 12B are sectional views showing a use 

form of the high-frequency treatment tool shown in FIG. 10; FIG- 33B is a sectional view of the treatment poition of 

pu-uf s the high-frequency current shown m FIG. 31A m the open 

FIG. 13A IS a perspective view or a high-frequency giate- 

''\TT venlior'"^'"^ ''^^'^ embodiment of the ^^^^ ^^^^^^ ^.^^ ^^^^ ^ ^ 

presen mven on, ^^^^ high-frequency treatment tool shown in FIG. 

HG. 13B IS a sectional view of a treatment portion of the 31^. 

high-frequency treatment tool shown in FIG. 13A; 35^ ^ perspective view showing the first modi- 

HG. 14 is a sectional view of a treatment portion of a ficaiion of the treatment portion of the high-fircquency 

high-frequency treatment tool according to the ninth treatment tool shown in FIG. 31A; 

embodiment of the present invention; FIG, 35B is a sectional view taken along a Une 35B— 35B 

FIG. 15 is a block diagram showing the circuit arrange- in FIG. 35A; 

mcnl of a power supply unit for supplying a high-frequency 15 FIG. 36A is a perspective view showing the second 

current to the treatment portion shown in FIG. 14; modification of the treatment portion of the high-frequency 

FIGS. 16A and 16B are sectional views showing a use treatment tool shown in FIG. 31A; 

form of the treatment portion shown in FIG. 14; fig. 36B is a sectional view taken along a line 36B— 36B 

FIG. 17 is a sectional view of a treatment portion of a in FIG. 36A; 

high-frequency treatment tool according to the 10th embodi- FIG. 37A is a perspective view showing the third modi- 

menl of the present invention; fication of the treatment portion of Ihc high-frequency 

FIGS. 18 A and 18B are side views of a high-frequency treatment tool shown in FIG. 31 A; 

treatment tool according to the 11th embodiment of the FIG. 37B is a view seen from a direction indicated by an 

present invention; ^ arrow 37B in FIG, 37A; 

FIG. 19 is a side view of a high-frequency treatment tool FIG. 38 is a perspective view of the treatment portion of 

according to the 12th embodiment of the present invention; a high-frequency treatment tool according to the 15th 

FIG. 20 is a sectional view taken along a line 20—20 in embodiment of the present invention; 

FIG. 19; FIG. 39A is a sectional view of the treatment portion of 

FIGS. 21A and 21B are sectional views showing a use 30 ^he high-frequency U-eaUnent tool shown in FIG. 38 in the 

form of the high-frequency treatment tool shown in FIG . 1 9; closed state; 

HG. 22 is a graph showing the relationship between the ^^B is a side view of the treatment portion of the 

high-frequency current output and the impedance of tissue high-frequency treatment tool shown m FIG. 38 m Ihc 

upon coagulation output; ^1°^^ 

FIG. 23 is a graph showing the relationship between the 35 FIG. 40A is a secUonal view showing Ae treatment 

high-frecjaency current output and the impedance of tissue P^'^°^ ^ken along a line 40A-40A m FIG. 38 m the open 
upon incision output; 

HG. 24 is a graph showing a change in impedance of ^. ^OB is a side view of the treatment portion of the 

Ussue upon coagulation output; high-frequency treatment tool shown m HG. 38 in the open 

FIG. 25 is a block diagram showing the circuit arrange- nUc ji a * ai/^ 1 • u • e 

ment of a power supply unit for supplying a high-frequency .^l^l*}^"^ sections views showmg a use form 

current- ft-jbt, -1 of the high-frcqucncy U-eattncnt tool shown in FIG. 38; 

. . f .u J- 4 1 J .• e FIG.42Aisaside view of a higta-frequcncy treatment tool 

FIG. 26 IS a perspective view of the distal end portion of . u j- , r7i. 

. . . , . » ..I J- . j-<! accordmg to the loth embodiment of the present mvenlion 

a high-frequency treatment tool according to a modification • , . . , 

of the 12th emlidiment; ^^"'^^ 

• -J • i: L- i_ r . ; .1 FIG. 42B is a side view of the high-frequency treatment 

; f 1"'""^ treatment tool ^^^^ ^^^^^ ^^A in the open state; 

according to the 13th embodiment of the present invention; . . » . 4 e 

™« . L. , ,. . . ■ ■ FIG. 43A IS a perspective view of the treatment portion of 

FIG. 28 IS a block diagram showing the circui arrange- ^ high-frequency treatment tool according to the 17th 

ment of a power supply unit for supplying a high-frequency so embodiment of the present invention; 

' „ . FIG. 43B is a side view of the treatment portion shown in 

FIG. 29 IS a sectional view taken along a line 29 — ^29 in pj^ 

FIG. 43C is a sectional view taken along a line 43C—43C 

FIGS. 30A and 30B are sectional views showmg a use pjQ 43B. 

form of the high-frequency treatment tool shown in FIG, 27; " " ^' ^ p.^pe^Uvc view of the treatment portion of 
FIG. 31A1S a side view of a high-frequency treatment tool ^ high-frequency treatment tool according to the first modi- 
according to the 14th embodiment of the present invention ^^4^0^ of the 17th embodiment; 

in the closed stale; Pjq 45 ^ perspective view of a treatment portion of a 

FIG. 31B is a side view of the high-frequency treatment ^ high-frequency treatment tool according to the second modi- 
tool shown in FIG. 31A in the open state; gcation of the 17th embodiment; 

FIG. 32A is a perspective view of the distal end side of the pic. 46A is a view showing the overall arrangement of a 

high-frequency treatment tool shown in FIG. 31A; high-frequency treatment tool according to the 18th embodi- 

FIG. 32B is a secUonal view taken along a line 32B — ^32B ment of the present invention; 

in FIG. 32A; 6S FIG. 46B is a side view of the treaUncnt portion of the 

FIG. 32C is a view shown in a direction indicated by an high-frequency treatment tool shown in FIG. 46A in the 

aiTow 32C in FIG. 32A; open state; 
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FIG. 47A is a side view of the treatmenl portion of the 
high-frequency treatment tool shown in FIG. 46 A; 

FIG. 47B is a plan view of the treatment portion of the 
high-frequency treatment tool shown in FIG. 46A; 

FIG. 47C is a front view of the treatment portion of the 
high-frequency treatment tool shown in FIG. 46 A; 

FIGS. 48A and 48B arc views showing a use form of the 
high-frequency treatment tool shown in FIG. 46 A; 

FIG. 49A is a side view of the treatment portion of a 
high-frequency treatment tool according to the 19th embodi- 
ment of the present invention; 

FIG. 49B is a front view of the treatment portion shown 
in FIG. 49A; 

FIG. 50A is a side view of the treatmenl porlion of a 
high-frequency treatment tool according to the 20lh embodi- 
ment of the present invention; 

FIG. SOB is a front view of the treatment portion shown 
in HG. 50A; 

FIG. 51 is a view showing the overall arrangement of a 
high-frequency treatment tool according to the 2Ut embodi- 
ment of the present invention; 

FIG. 52A is a sectional view of tissue coagulated by the 
high-frequency treatment tool shown in FIG. 51; 

FIG. 52B is a sectional view of tissue incised by the 
high-frequency treatment tool shown in FIG. 51; 

FIG. 53 is a partially longitudinally cutaway side view of 
the u-eatment portion of the high-frequency treatment tool 
shown in FIG. 51; 

FIG. 54A is a partially longitudinally cutaway side view 
of a treatment portion of a high-frequency treatment tool 
according to the 22nd embodiment of the present invention 
upon coagulating tissue; 

FIG. 54B is a partially longitudinally cutaway side view 
of the treatment portion shown in FIG. S4A upon incising 
tissue; 

FIG. 55 is a longitudinal sectional view of an operation 
portion of the high-frequency treatment tool shown in FIG. 
54A; 

FIG. 56A is a side view of the treatment portion of a 
high-frequency treatment tool according to the 23rd embodi- 
ment of the present invention; 

FIG. 56B is a plan view of a treatment porlion shown in 
FIG. 56A; 

FIG. 56C is a sectional view taken along a line 56C— S6C 
in no. 56A; 

FIGS. S7A to 57C are views showing a use form of the 
high-frequency treatment tool shown in FIG. 56A; 

FIG. 57D is a sectional view taken along a line 57D — 57D 
in RG. 57B; 

FIG, 58A is a side view of a treatment portion of a 
high-frequency treatment tool according to the 24th embodi- 
ment of the present invention; 

FIG. 58B is a sectional view taken along a line 58 B — 58B 
in HG. 58A; 

FIG. 59 is a sectional view of the treatment portion of a 
high-frequency treatment tool according to the 25th embodi- 
ment of the present invention; 

FIGS. 60A and 60B are sectional views showing a use 
form of the high-frequency treatment tool shown in FIG. 59; 

FIGS. 61A to 61C are sectional views showing a modi- 
fication of the 25 th embodiment; 

RG. 62 is a view showing a disclosure example of the 
treatment portion; 
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FIG. 63A is a side view showing the overall arrangement 
of a hi^-frequcncy treatment tool according to the 26th 

embodiment of the present invention; 
FIG. 63B is a side view of the treatment portion of the 
5 high-frequency treatment tool shown in FIG. 63A in the 

open state; 

FIG. 63 C is a graph showing the relationship between the 
output and the impedance; 

FIG. 64A is a sectional view showing a state wherein 
tissue is gripped by the treatment portion of the high- 
frequency treatment tool shown in FIG. 63A; 

FIG. 64B is a sectional view showing a state wherein 
tissue is coagulated/incised by the high-frequency treatment 
15 tool shown in FIG. 63A; 

FIG. 65 is a sectional view of the treatment portion of a 
high-frequency treatment tool according to the 27th embodi- 
ment of the present invention; 

FIG. 66 is a sectional view of the treatment portion of a 
20 high-frequency treatment tool according to the 28th embodi- 
ment of the present invention; 

FIG. 67 is a sectional view of the treatment portion of a 
high>frequency treatment tool according to the 29th embodi- 
ment of the present invention; 

FIG. 68 is a sectional view of the treatment portion of a 
high-frequency treatment tool according to the 30lh embodi- 
ment of the present invention; 

FIG. 69 is a sectional view of the treatment portion of a 
30 high-frequency treatment tool according lo the 31st embodi- 
ment of the present invention; 

FIG. 70 is a sectional view of the treatment portion of a 
high-frequency treatment tool according to the 32nd 
embodiment of the present invention; 
3^ FIG. 71 A is a partially longitudinally cutaway plan view 
of the distal end portion of a h^h-frequency treatment tool 
according to the 33rd embodiment of ^e present invention; 

FIG. 71 B is a sectional view taken along a line 71B — ^TIB 
in HG. 71A; 

40 

FIG. 72 A is a partially longitudinally cutaway plan view 
of the distal end portion of a high-frequency treatmenl tool 
according to the 34th embodiment of the present invention; 

FIG. 72B is a sectional view taken along a line 72B — ^72B 
45 in FIG. 72A; 

FIG. 73A is a side view of a high-frequency treatment tool 
according to the 35th embodiment of the present invention 
in the closed stale; 

FIG. 73B is a side view of the high-frequency treatment 
50 tool shown in FIG. 73A in the open state; 

FIG. 73C is a sectional view taken along a line 73C — 73C 
in FIG. 73A; 

FIG. 73 D is a sectional view taken along a line 73D — ^73D 
in FIG. 73A; 

FIG. 74A is a perspective view of the treatment portion of 
a hi^-frequency treatment tool according to the 36th 
embodiment of the present invention; 

FIG. 74B is a sectional view showing a state wfaereio 
^ tissue is gripped by the treatment portion shown in FIG. 
74A; 

FIG. 75 is a perspective view of the treatment portion of 
a high-frequency treatmenl tool according to the 37th 
embodiment of the present invention; 
65 FIG. 76 is a perspective view of the treatment portion of 
a high-frequency treatment tool according to the 38tfa 
embodiment of the present invention; 
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FIG. 77 is a perspective view of the treatment portion of FIG. 89B is a sectional view of an operation portion of the 

a high-frequency treatment tool according to the 39th high-frequency treatment tool shown in FIG. 89A; 

embodiment of the present invention; piG. 90A is a cross-sectional view of the high-frequency 

HG. 78A is a perspective view of the treatment portion of treatment tool shown in FIG. 89A; 

a high-frequency treatment tool according to the 40th ^ FIG. 90B is a sectional view taken along a line 90B — 90B 

embodiment of the present iovention; in FIG. 90A; and 

FIG. 783 is a sectional view showing a state wherein FIG. 90C is a sectional view taken along a line 90C — 90C 

tissue is coagulated/incised by the high-frequency treatment in FIG. 90B. 
tool shown in FIG. 78A; 

r-i^ .• . • . .1 1- .u 10 DETAILED DESCRIPTION OF THE 

FIG. 78C IS a sectional view of tissue mcised by the iMVFNTiniM 

high-frequency treatment tool shown in FIG. 78A; * 

FIG. 79A is a side view of a high-frequency treatment tool The embodiments of the present invention will be 

according to the 41st embodiment of the present invention; described below with reference to the accompanying draw- 

FIG. 79B is a side view of the high-frequency treauneni is 

tool shown in FIG. 79A in the open state; FIGS. lA. IB. and 2 show the first embodiment of the 

HG. 79C is a sectional view taken along a line 79C-79C J^^^^ invention. As shown in HGS. lA and IB, a bipolar 

in FIG 79A- forceps 1 as a high-frequency treatment tool of this cmbodi- 

r^^ \«w^' 1 ■ . 1 I 1- mnrs ^ftnt uicnt comprfses a loug iusertioo portioH 2 to bc inscited iuto 

FIG. 79D is asectional view taken along a Ime 79D— 79D . . . «„„t^..«» i 

. * 20 ooay cavity of a patient, a treatment portion 3 attached 

" • ' , i- . to the distal end portion of the insertion portion 2 to grip vital 

HG. 80A is a side view of the distal end side of the ^jsg^g ^^d coagulate or incise it, and an operaUon portion 4 

high-frequency treatment tool shown m FIG. 79A; coupled to the proximal end portion of the insertion portion 

FIG. 80B is a sectional view taken along a line HOB — SOB 2. A high-frequency current is supplied to the treatment 

in FIG. 80A; ^ portion 3 through a conductive member (not shown), so vital 

FIG. 81A is a sectional view of tissue coagulated by the tissue gripped by the treatment portion 3 is coagulated or 

high-frequency treatment tool shown in FIG. 7 9 A; incised. 

FIG. 81B is a sectional view of tissue incised by the The insertion portion 2 has a rotatable sheath 5. A rod 7 

higb-frcqucncy treatment tool shown in FIG. 79A; movable back and forth is arranged in the sheath 5. A pair 

FIG. 82Ais a graph showing the relationship between the 30 of jaws Ha and Hb forming the treatment portion 3 are 

output and the impedance upon coagulation; coupled to the distal end of the rod 7 through a link 

HG. 82B is a graph showing the relationship between the mechanism 10. These jaws Ha and Sb function as gripping 

output and the impedance upon incision; members for gripping tissue and electrodes for flowing a 

HG. 82C is a graph showing a change in impedance by high-frequency airrenl to the grippcd tissue, 

power supply upon »agulation; 35 As morespecifica ly shown in HG 2, thehnkmec^^^^^^^ 

T^^o A . o^r^ 1 • I. • e 10 has a pair of links 21 and 22 pivotally coupled to the 

nCS. 83A to 83C are sectional views showmg a use form ^^^^^ ^J^^ ^ ^ ^ 

of a bigh-frequency treatment tool according to the first is pivotally coupled to the proximal end portion of one 

modification of the 41sl embodiment; .^^ ^j^^J^j^ /p.^^^ ^.^ ^3 ^J^^ ^ ^ 

HG. 84A IS a pcispccUve view of the distal end side of a ^ pivotally coupled to the proximal end portion of the other 

high-frequency treatment tool according to the second modi- j \hmu^ a pivot pin 24. The pair of jaws 8a and 86 

fication of the 41st embodiment; pivotally coupled to each other through a pin 25 sup- 

HG. 84B is a sectional view taken along a line 84B— 84B ported by a pair of arms 20 extending from both sides of the 

in FIG, 84A; distal end portion of the sheath S. According to this 

FIG. 85A is a side view of the distal end side of a 45 arrangement, when the rod 7 moves back and forth, the link 

high-frequency treatment tool according to the 42nd mechanismlOoperatestopivottbe jaws 8a and 86 about the 

embodiment of the present invention; pin 25 (the treatment portion 3 is openedl/closecQ. To reliably 

FIG. 85B is a sectional view uken along a line 85B — 85B grip vital tissue with the jaws 8a and 86, serrate portions 26 

in FIG. 85A; meshing each other upon closing the treatment portion 3 are 

HGS. 86A and 86B are side views showing a use form of so formed on the inner gripping surfaces of the jaws 8fl and Sb. 

the high-frequency treatment tool shown in FIG. 85 A; The distal end portions of the jaws 8a and Sb arc formed 

FIGS. 86C and 86D are sectional views taken along line ^ insulating portions 12. The insulating portions 12 may be 

86C— 86C in FIG. 86A and hnc 86D— «6D in FIG. 86B; formed by forming the entu-e distal end portions of the jaws 

HG. 87A is a side view of the distal end side of a «^ ^^"^ \ material having electrical insulaUng 

high-frequency treatment tool according to the 43rd embodi- Pr^P^^^^^^ Th^ .nsulaiing portions 12 may be made entirely 

mint of the present invention; ^/ TT""^ ^Z'""! '^'^ 1" '"^ ""^ properties wherein 

™^ r . , . . . amry ihc thickncss of the insulating portions at at least one pomt 

HG. 87B IS a secUonal view taken along a hnc 87B-87B ^ ^^^^j ^ ^ ^^.^^^^^^ ^^^^ corr^onding jaw Sa, Sb. 

m rlu. 87A; Alternatively, the insulating portions 12 may be formed by 

FIG. 88A is a side view of the disul end side of a insulating coating on the outer surfaces of the distal end 

high-frequency treatment tool according to the 44th embodi- portions of the jaws Ha and 86. As the material having 

ment of the present invention; electrical insulating properties and used for the insulating 

HG, 88B is a sectional view taken along a line 88B — 88B portions 12, a ceramic having the highest heat resistance and 

in FIG. 88A; free from degradation in electrical insulating properties is 

FIG. 89Ais a view showing the overall arrangement of a 65 preferably used. In this embodiment, in the state shown in 

high-frequency treatment tool according to the 45th embodi- FIG. 2 in which the treatment portion 3 is completely closed, 

mcnl of the present invention; only the insulating portions 12 of the jaws 8a and 8b mesh 
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and contact each other, and a predetennined gap C is formed closed, only the insulating portions 12 of the jaws 8a and 8b 

between the gripping surfaces (seirate portions 26) of the mesh and contact each other, and the predetermined gap C 

jaws 8a' and 8b except the insulating portions 12. Hiat is, is formed between the gripping surfaces (serrate portions 26) 

when tissue is gripped, the conductive portions of the jaws of the jaws 8a and 8b except the insulating portions 12. That 

8a and 8b to which a high-frequency cunent is supplied do 5 is, when tissue is gripped, the conductive portions of the 

not come into contact with each other (no electrical short jaws 8a and 8b to which a high-frequency current is supplied 

circuit occurs between the jaws 8a and Hb). do not come into contact with each other. Hcoce, when tissue 

As shown in FIG. 1 A, the conductive member electrically is gripped by the jaws 8a and 8b, no electrical short circuit 

connected to the jaws 8a and Sb extends ihrough the sheath occurs between the jaws 8a and 86. For this reason, even 

5 and is connected lo a connector receptacle 13 of the lO thin membranous tissue can be reliably coagulated or 

operation portion 4. A cable 14 extending from a high- incised. As a prior art, Jpn. Pat. Appln, KOKAI Publication 

frequency cautery power supply unit 15 is connected to the No. 8-317936 discloses an arrangement in which a U-shaped 

connector receptacle 13. The high-frequency cautery power insulating member is arranged on the gripping surface of a 

supply unit 15 has a foot switch 16 for turning on/off the jaw. This insulating member aims at applying a pressure to 

power supply unh 15. 15 the gripped tissue for proper coagulation and cannot prevent 

The operation portion 4 has a grip 6 which can be gripped electrical short circuit between the jaws, 

with a hand. The grip 6 has a finger hook portion 6a on In the bipolar forceps 1 of this embodiment, the insulaUng 

which the operator places the thumb and a finger hook portions 12 are formed only at the distal end portions of the 

portion 6b on which the operator places the middle finger. jaws 8a and 8b. Hence, the tissue coagulation range can be 

The grip 6 also has a trigger 17 as a forceps operation means. ^ increased without any short circuit between the conductive 

This trigger 17 is pivotally coupled to the upper end portion portions (the conductive tissue area can be increased), 

of the grip 6 through a pivot pin 18. The trigger 17 is coupled la this embodiment, the insulating portions 12 are formed 

to the proximal end portion of the rod 7. The trigger 17 has on the jaws 8a and 8b. However, the insulating portion may 

finger hook portions 17a on which the operator places the be formed on only one jaw 8a (8b). U is only necessary that 

index finger. ^ at least one of portions of the jaws 8a and 8b v^ich come 

A case in which tissue is coagulated using the bipolar into contact with each other upon closmg the treatment 

forceps 1 with the above arrangement will be described next. portion 3 is formed as the insulating portion 12. 

First, the cable 14 is connected to the connector receptacle FIG- 3 shows the second embodiment of the present 

13 of the bipolar forceps 1 to electrically connect the bipolar ^ invention.*A high-frequency treatment tool of this embodi- 

forceps 1 to the high-frequency cautery power supply unit ment has the same arrangement as that of the first cmbodi- 

15. Subsequently, the trigger 17 of the operation portion 4 is naent except the shape of serrate portions 26 formed on the 

pivoted in a direction indicated by an arrow a to move the gripping surfaces of jaws 8a and 8b. Hence, the same 

rod 7 backward to the hand side and close the jaws 8a and function and effect as in the first embodiment can be 

8b (treatment portion 3) through the link mechanism 10. In ^5 obtained. 

this state, the insertion portion 2 of the bipolar forceps 1 is FIGS. 4A and 4B show the third embodiment of the 

inserted into the body of a patient, and the treatment portion present invention. For a high-frequency treatment tool of 

3 at the distal end of the insertion portion 2 is moved close . this embodiment, the conductive path of a high-frequency 

to the tissue to be treated in the body, current to jaws 8a and 8b is formed by a rod 7 and links 21 

When the treatment portion 3 is positioned near the tissue 40 and 22 in the arrangement of the first embodiment. More 

to be treated, the trigger 17 is pivoted in a direction indicated specifically, the pair of links 21 and 22 are pivotaUy coupled 

by an arrow b to move the rod 7 forward and open the jaws the distal end of the rod 7 through a pivot pin 29. The first 

8a and 8b (treatment portion 3) through the link mechanism link 21 is pivotally coupled to the proximal end portion of 

10 (FIG. IB). The vital tissue is inserted between the opened one jaw 8b through a pivot pin 23. The second link 22 is 

jaws 8a and 86. When the trigger 17 is operated to close the 45 pivotally coupled to the proximal end portion of the other 

jaws 8a and 8b again, the vital tissue is gripped by the jaws jaw 8a through a pivot pin 24. The pair of jaws 8a and 86 

8a and 86. Even when the vital tissue is membranous tissue, are pivotaUy coupled to each other through a pin 25 sup- 

the conductive portions of the jaws 8a and 86 lo which the ported by a pair of arras 20 extending from both sides of the 

high-frequency current is supplied do not come into contact distal end portion of a sheath 5. 

with each other (no electrical short circuit occurs between 50 The rod 7 has two conductive regions 7a and 76 electri- 

the jaws 8a and 86). This is because when the treatment cally insulated from each other by an insulating member 7c. 

portion 3 is completely closed, only the insulating portions The conductive region 7a is electrically connected to one 

12 of (he javra 8a and 86 mesh and contact each other, and jaw 8a through the second link 22. The conductive region 76 

the predetermined gap C is formed between the gripping is electrically connected to the other jaw 86 through the first 

surfaces (serrate portions 26) of the jaws 8a and 86 except 55 link 21. To electrically insulate the conductive path formed 

the insulating portions 12. by the conductive region 7a and second link 22 from the 

In this state, when a high-frequency current is supplied conductive path formed by the conductive region 76 and first 

from the high-frequency cautery power supply unit 15 lo the link 21, the pivot pins 24, 25, and 29 are covered with 

connector receptacle 13 through the cable 14, a coagulation insulating tubes. The remaining portions including insulai- 

current having a predetermined fi-equency is flowed across 60 portions 12 have the same arrangement as in the first 

the jaws 8a and 86, so the vital tissue can be coagulated. embodiment. 

Subsequently, when the trigger 17 is pivoted in the direction According to this embodiment, the same function and 

a to close the jaws 80 and 86, and an incision current having elfcct as in the first embodiment can be obtained, 

a predetermined frequency is flowed across the jaws 8a and Additionally, the conductive paths to the jaws 8a and 86 can 

86, the tissue can be incised by the jaws 80 and 86. 65 be simplified. 

As described above, in the bipolar forceps 1 of this FIGS. SA to 5C show the fourth embodiment of the 

embodiment, when the treatment portion 3 is completely present invention. A bipolar forceps as a high-frequency 
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trcatmeot tool of this embodiment comprises a long insertion ment is a ventromy forceps 40 in the form of scissors and has 

portion 2 to be inserted into the body cavity of a patient, a a pair of forceps members 41fl and 4V) with the same shape, 

treatment portion 3 attached to the distal end portion of the The forceps members 41a and 41b are formed bom con- 

iosertion portion 2 to grip vital tissue and coagulate or incise * diictivc members and are pivotally coupled to each other 

it, and an operation portion (not shown) coupled to the 5 through a pivot shaft 42 at ahnost middle portions. The 

proximal end portion of the insertion portion 2. The opera- p^ximal end portions of the forceps members Ala and 416 

tion portion of this embodiment has the same arrangement as ^ fo^^j 3^ gj, ^ y^^^^, portions 44fl and 446, respcc- 

that of the opcraUon portion 4 of the first embodiment. .^^^^ Cables iSa and 456 connected to a high-frequency 

Hence, for the operation portion, the same reference numer- ^ , ^^^^^ ^^^^^^ connected to the 

als as in the first embodiment denote the same parts in the ^ '^.'^ , .-IZ^Jaa^ j aai. 1 

fourth embodiment, and a detailed description thereof wiU '° ^^^^ porUons 44i and 446 respectively 

be omitted forceps members 4la and 416 have jaws 42fl and 426 

The insertion portion 2 is comprised of a rotatable outer ^.^^^^ ponioas respectively. To reUably grip vital 

sheath 39 and an inner sheath 30 inserted in the outer sheath ^'^"^ ^^^^ the jaws 42a and 426, serrate portions 26 

39 to move back and forth. The inner sheath 30 is inserted f^^^'^'^ ^^^^ other upon closing the jaws 42a and 426 are 

into a grip 6 of the operation portion. The proximal end 0° ^^^^^ 6"PP»°8 °f J»** 
portion of the inner sheath 30 is coupled to a trigger 17. A 

cap 33 having electrical insulating properties is connected The P^ir of forceps members 41a and 416 and pivot shaft 

and fixed to the distal end portion of the inner sheath 30. 42 are covered with insulating members 46. Only the serrate 

A gripping member 31 having electrical insulating prop- ^'^'^'^'^^ 26 formed on the jaws 42fl and 426 are exposed 

erties is fitted in the inner sheath 30. A pair of elastic insulating members 46 to form electrode portions, 

members 32a and 326 are sUUonarily held by the holding Bent portions 43 bent inward are formed at the distal end 

member 31. The elasUc members 32a and 326 are comprised portions of the jaws 42a and 426. 

of conductive rods 35 formed from a spring steel or the like. In this embodiment, in the state shown in FIG. ISA in 

Each conductive rod 35 is covered with an insulating tube which the jaws 42a and 426 are completely closed, only the 

36. The proximal end portions of the conductive rods 35 of bcn^ portions 43 (corresponding to the insulating portions 12 

the elastic members 32a and 326 are connected to a con- in the first embodiment) of the jaws 42a and 426 covered 

oector receptacle 13 of an operation portion 4. The elastic with the insulating members 46 mesh and contact each other, 

members 32fl and 326 have jaws 80 and 86 at their distal and a predetermined gap C is formed between the gripping 

ends, respectively, and always bias the j aws 8<7 and 86 in the ^ surfaces (serrate portions 26) of the jaws 42a and 426 except 

opening direction. the bent portions 43. That is, when tissue is gripped, the 

In this arrangement, when the trigger 17 is pulled to the conductive portions (serrate portions 26) of the jaws 42a and 

grip 6 side (in a direction b in FIG. lA), the inner sheath 30 426 to which a high-frequency current is supplied do not 

moves forward in the axial direction, and the elastic mem- come mto contact with each other (no electrical short arcuit 

bers 32a and 326 are relatively retracted into the inner sheath 35 occurs between the jaws 42fl and 426). 

30 (FIG. 5B). At this time, the elastic members 32a and 326 In the ventromy forceps 40 having the above 

are pressed inward by the inner wall of the inner sheath 30 arrangement, when vital tissue is gripped between the serrate 

to close the jaws 8a and 86. On the other hand, when the portions 26 of the jaws 42fl and 426, and a coagulation 

trigger 17 is pivoted and separated from the grip 6 (in a current or incision current is flowed to the serrate portions 26 

direction a in FIG. lA), the elastic members 32a and 326 4^ through the conductive portions of the forceps members 41a 

relatively project from the inner sheath 30, so the jaws 8a and 416, the vital tissue can be coagulated or incised, 

and 86 are opened by the restoring force of the elastic As described above, in the ventromy forceps 40 of this 

members 32a and 326. embodiment, when the jaws 42a and 426 are completely 

The distal end portion of one jaw 8a is formed as an closed, only the bent portions (insulating portions) 43 of the 

insulating portion 12. The insulating portion 12 may be 45 jaws 42a and 426 mesh and contact each other, and the 

formed by forming the entire distal end portion of the jaw 8a predetermined gap C is formed between the gripping sur- 

from a material having electrical insulating properties. faces (serrate portions 26) of the jaws 42a and 426 except 

Altematively, the insulating portion 12 may be formed by the bent portions 43. Hence, when (issue is gripped by the 

insulating coating of the outer surface of the distal end jaws 42a and 426, no electrical short circuit occurs between 

portion of the jaw 8a. In this embodiment, in the state shown 50 J^^^ 42a and 426. For this reason, even thin membra- 

in FIG. SB in which the treatment portion 3 is completely nous tissue can be reliably coagulated or incised, 

closed, only the insulating portion 12 of the jaw 8a meshes FIGS. 7A to 9C show the sixth embodiment of the present 

and contacts the distal end portion of the other jaw 86, and invention. As shown in FIG. 7A, a high-frequency treatment 

a predetermined gap C is formed between the gripping tool of this embodiment has a pair of gripping members 50 

surface (serrate portion 26) of the jaw 8a except the insu- 55 and 51 for gripping vital tissue lo coagulate or incise it. The 

lating portion 12 and the gripping surface (serrate portion gripping members 50 and 51 arc opened/closed by, e.g., the 

26) of the jaw 86, That is, when tiiisue is gripped, the same mechanism as in the fourth embodiment shown in 

conductive portions of the jaws 8a and 86 to which a FIGS. 5A to 5C. The insertion and operation portions for 

higb-frequency current is supplied do not come into contact supporting the gripping members 50 and 51 also have the 

with each other (no electrical short circuit occurs between go same arrangement as in the fourth embodiment. For the 

the jaws 80 and 86). The remaining portions have the same insertion and operation portions, the same reference numcr- 

arrangeraent as that of the first embodiment. ak as in the fourth embodiment denote the same parts in the 

According to the bipolar forceps of this embodiment, the sixth embodiment, and a detailed description thereof will be 

same function and effect as in the first embodiment can be omitted. 

obtained. 65 As shown in FIG. 7C, one gripping member 51 is formed 
FIGS. 6A to 6D show the fifth embodiment of the present as a first electrode portion consisting of a conductive mate- 
invention. A high-frequency treatment tool of this cmbodi- rial. The first electrode portion 51 has a through hole 52 
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extending in the longitudinal direction and therefore has an 
almost loop shape. 

As shown in FIG. 7B, the other gripping member 50 has 
two electrode portions 53 and 54 electrically insulated from 
each other by an insulating member 55. The insulating 
member 55 has a shape almost conforming to ihc first 
electrode portion 51 and comes into contact with the first 
electrode portion 51 when the gripping members 50 and 51 
are closed, as shown in FIG. 8B. The second electrode 
portion 53 outside the insulating member 55 functions as a 
coagulation electrode. The electrode portion 53 extends in 
an almost U shape along the insulating member 55 and is 
also positioned on both sides of the first electrode portion 51 
to surround it when the gripping members 50 and 51 are 
closed as shown in FIG. 8B. The third electrode portion 54 
inside the insulating member 55 functions as an incision 
electrode. The electrode portion 54 projects in a chevron 
shape from the gripping surface of the insulating member 55 
and also enter the through hole 52 of the first electrode 
portion 51 when the gripping members 50 and 51 are closed, 
as shown in FIG. 8B. 

The electrode portions 51, 53, and 54 are connected to a 
connector receptacle 13 of an operation portion 4 through 
conductive rods 35 of clastic members 32a and 32b, so a 
high-frequency current is supplied from a high-frequency 
cautery power supply unit 15 through a cable 14. 

FIGS. 9A to 9C show steps of coagulating/incising vital 
tissue P using the gripping members 50 and 51 having the 
above arrangement. FIG. 9 A shows a slate wherein the 
gripping members 50 and 51 are opened to position the vital 
tissue P between the gripping members 50 and 51, and then, 
the gripping members 50 and 51 are closed to sandwich the 
vital tissue P between the gripping members 50 and 51. Even 
when the vital tissue P is membranous tissue, the electrode 
portions 51 and 53 or electrode portions 51 and 54 to which 
a high-frequency current is supplied do not come into 
contact. This is because when the gripping members 50 and 
51 are completely closed, the first electrode portion 51 
comes into contact with only the insulating member 55. In 
this state, a coagulation current is flowed across the second 
electrode portion 53 as the coagulation electrode and the first 
electrode portion 51 to coagulate the vital tissue P. 

Upon completing coagulation, the gripping members 50 
and 51 are slightly opened, as shown in FIG. 9B, to switch 
the power to an incision current. The gripping members 50 
and 51 are closed again, and the incision current is 11 owed 
across the third electrode portion 54 as the incision electrode 
and the finst electrode portion 51 to incise the vital tissue P, 
as shown in FIG. 9C. 

As described above, in the high-frequency treatment tool 
of this embodiment) when the gripping members 50 and 51 
are completely closed, the first electrode portion 51 comes 
into contact with only the insulating member 55. That is, 
when tissue is gripped by the gripping members SO and 51, 
the electrode portions 51 and 53 or electrode portions 51 and 
54 to which a high-frequency current is supplied do not 
come into contact with each other. Hence, no electrical short 
circuit occurs between the gripping members 50 and 51, and 
even thin membranous tissue can be reliably coagulated or 
incised. 

In this embodiment, even when the operator strongly 
grips a trigger 17 of the operation portion, the electrode 
portions do not short-circuit. For this reason, proper coagu- 
lation or incision can be performed. In addition, since the 
operation force of the trigger 17 need not be finely adjusted, 
the operability is good. 
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In this embodiment, an insulating member 55 is inserted 
between the electrode portions 53 and 54 of the gripping 
member 50, so the tissue can also be gripped by ibo 
insulating portion 55. Hence, the operator can reliably gap 
5 and coagulate/incise the tissue without misac^ it. 

In this embodiment, to prevent short circuit between the 
electrode portions 51, S3, and 54, a distal end region 55a of 
the gripping surface of the insulating member 55 may be 
formed at a higher level than that of the remaining regions 
instead of forming the entire gripping surface of the insu- 
lating member 55 at the uniform level. With this setting, 
when the gripping members 50 and 51 are completely 
closed, the distal end portion of the first electrode portion 51 
comes into contact with only the distal end region 55fl, and 
a predetermined gap is formed between the gripping sur- 
faces of the gripping members 50 and 51, as in the first 
embodiment. 

FIGS. 10 to 128 show the seventh embodiment of the 
present invention. As shown in FIG. 10, a bipolar forceps 60 

^ as a high-frequency treatment tool of this embodiment 
comprises a sheath 61 as an insertion portion to be inserted 
into the body cavity of a patient, a treatment portion 62 
attached to the distal end portion of the sheath 61 to grip vital 
tissue and coagulate or incise it, and an operation portion 63 

2^ coupled to the proximal end portion of the sheath 61. The 
sheath 61 is rotated by operating a rotary operation portion 
64 on the operation portion 63 side. 

The treatment portion 62 has a pair of jaws 71 and 72 
which can be opened/closed. The operation portion 63 has a 

3Q fixed handle 65 and a movable handle 66. The iaws 71 and 
72 are opened/closed by pivoting the movable handle 66. 

A conductive member serving as a path for suppljnng a 
high-frequency current is electrically connected to the jaws 
71 and 72. This conductive member extends through the 

35 sheath 61 and is coimected to a connector receptacle 67 of 
the operation portion 63. A cable 68 extending from a 
high-frequency cautery power supply unit 69 is connected to 
the connector receptacle 67. The high-frequency cautery 
power supply unit 69 has a foot switch 70 for turning on/off 

40 the power supply unit 69. The foot switch 70 has an ind^on 
switch portion and a coagulation switch portion. 

As shown in FIG. 11 in detail, the first jaw 71 on one side 
of the treatment portion 62 comprises a main body portion 
74 formed from a conductive material and having a 

45 U-shaped section. Serrate gripping portions 74a are formed 
on both sides of the main body portion 74. In the main body 
portion 74, an insulating member 73 for gripping tissue 
together with the gripping portions 74a is fixed between the 
gripping portions 74a. This insulating member 73 is sub- 

50 stantially arranged throughout the total length of the main 
body portion 74. The second jaw 72 on the other side of the 
treatment portion 62 has formed as a rod consisting of a 
conductive material and having a circular section. The 
second jaw 72 is located to come into contact with only the 

55 insulating member 73 when the treatment portion 62 is 
closed. 

FIGS. 12A and 12B show steps of coagulating/incising 
tissue P using the bipolar forceps 60 having the above 
arrangement. FIG. 12A shows a state wherein the tissue Pis 

60 sandwiched by the gripping portions 74a of the first jaw 71 
and second jaw 72. Even when the tissue P is membranous 
one, the jaws 71 and 72 to which a high-frequency current 
Ls supplied do not come into contact. This is because when 
the treatment portion 62 is completely closed, the second 

65 jaw 72 comes into contact with only the insulating member 
73. In this state, a coagulation current is flowed across the 
jaws 72 and 72 to coagulate the tissue P. 
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Upon completing coagulation, the treatment portion 62 is 83, and 84 has an arrangement shown in FIG. 15. Referring 

more tightly closed to sandwich the tissue P by the gripping to FIG. IS, reference numeral 85 denotes an ou^ut circuit 

portions 74a of the first jaw 71, insulating member 73, and for supplying a high-frequency cunrent; 86, a control circuit 

second jaw 72. At this time as well, the jaws 71 and 72 do for controlling the high-frequency output from the ou^ut 

not come into contact with each other. In this slate, an 5 circuit 85 in accordance with a control signal torn a fool 

incision current is flowed across the jaws 71 and 72 to incise s^viich 70; 88, a setting means for inputting a predetermined 

the tissue P. output condition to the control circuit 86 as an electrical 

As described above, in the bipolar forceps 60 of this ^^^^^i- 92^ a connector to which a power supply cable from 

embodiment, when the treatment portion 62 is completely bipolar forceps is connected; 89, 90^ and 91, lines for 

closed, the second jaw 72 comes into contact with only ^ connecting the output circuit 85 to the connector 92 in 

insulating member 73of the first j^^^^^ correspondence with the electrode portions 81. 83, and 84, 

"^"^^'5 ^'"^ ^ T respectively; and 87, a detection circuit for detecting the 

which a lugj-frequency current is supplied do no t come into high-frequency current flowing through the lines 89, 90! and 

contact Wilh each other. Hence, no electrical short circuit m j j- j . • 1 . i- 00 Vi. 

occurs be<w«D me jaws 71 «id 72. and even Ihin membra- . " ^f"* » '^'"'9'°° "^'^ *? ^ 

nons Ussue can be iliably oo.guUted or incised. " LTmhT^bodtaen? * ^ « the same as m the 

In the bipolar forceps 60 of this embodiment, the insu- „„„ . . -.xr, u , t i . / • 

lating member 73 is sandwiched by the gripping portions P^^^. 16A and 16B show steps of coagulaUng/mcising 

74a of the first jaw 71. and the Ussue is also gripped by this ^^^^ ^ ^^^"6 ^^e bipolar forceps having the above arrange- 

, ,. i >n II 4 1- Li ment. rlG. 16A shows a slate wherem the tissue P is 

msulatmg member 73. Hence, the operator can reliably gnp i u ^ u « ♦ en ^ a ■ m n 

the tissue without missing it and coagulate/incise it (This ^^nd^;^^hecl by the first jaw 80 and second jaw 81. Even 

also appUes to the sixth embodiment. Especially, when the ^^^^ ' ^'"^ f 'P'' '^'T' 

.. . . J . » f *u • *u • . u - to which a high-frequency current is supplied do not come 

tissue IS gapped by part of the jaws or the jaw has a rod . . . %u u »u -ru- • w u .u 

I. .U.V ^ZJLa: i A \ 1 into contact with each other. This is because when the 

shape, as in this embodiment, an insulating member com- . i . i i j .u j • oi 

, ' - J I. • % treatment portion is completely closed, the second jaw 81 

monly used as a gripping means and a short circuit preven- ■ . . . -.u i .L • i .• u oi t 

\ T- * u-u'^^ comes into contact with only the msulating member 82. In 

tion means is very effective). To the contrary, a high- ,i • . . , .• * - a a ,u * 

P , , . . 1 J- 1 J • nc Ani-iA-Ti r-i • ""s stalc, a coagulation current is flowed across the two 

frequency treatment tool disclosed in DE 4032471 C2 grips , , r j at ^oa r.t. a on 

. u .u J 1 4 J I- .u- .1. . • • coagulation electrode portions 83 and 84 of the first jaw 80 

tissue by three rod electrodes. For this reason, the tissue is 1 te th tiss P 

missed upon gripping and cannot be reliably gripped, and ^ coagu a e ' ue . 

coagulation or incision cannot be reliably performed. ^P0« completmg coagulaUon, the treatment portion is 

nOS. 13A and 13B show the eighth embodiment of the fi^rther tighUy closed and the tissue P is pres^d against the 

present invention. In a high-frequency treatment tool of this ^"^"^^^"e meniber K2 by the second jaw 81. In Ihis case as 

embodiment, the arrangement of a second jaw 72 is different Jf^ »® ^} ^? ."^^ «>me mto contact wilh each 

from that in the seventh embodiment. More specifically, m l^^^'' ^'^ ihis si^tt an incision current is flowed across the 

this embodiment, the second jaw 72 comprises a main body 35 coagulation electrode porUon 83 and the mciSK>n elec- 

portion 76 consisting of a material having electrical insu- f portion (second jaw) 81 and across the second coagu- 

lating properties and an electrode portion 77 consisting of a electrode portion 84 and the mc^on electrode portion 

conductive material and arranged almost at the central (second jaw) 81 to incise the tissue P. 

portion of the main body portion 76 to substantially extend As described above, in the bipolar forceps of this 

along the total length of the main body portion 76. Serrate ^ embodiment, when the treatment portion is completely 

gripping portions 76fl meshing with gripping portions 74a of closed, the second jaw 81 comes into contact with only the 

a first jaw 71 are formed on both sides of the main body insulating member 82 of the first jaw 80. That is, when the 

portion 76. TTieairangemeot of the remaining portions is the ^'^sue is gripped by the jaws 80 and 81, the electrode 

same as in the seventh embodiment. portions to which a high-frequency current is supplied do 

According to this arrangement, since the second jaw 72 45 T '''''' "'"''u ^''^ other. Hence, no electrical 

also has the gripping portions 76a, the tissue gripping area "''^"^t the jaws 8fl and 8fc. and even 

increases as compared to the seventh embodiment, so tissue membranous tissue can be reliably coagulated or 
can be reliably gripped. 

FIGS. 14 to 16B show the ninth embodiment of the '° ^^'P^lar forceps of this embodiment, the insulating 

present invention. As shown in RG. 14, a bipolar forceps as 50 "^^^'^^ sandwiched by the two electrode portions 83 

a high-frequency treatment tool of this embodiment has a ^4 of the first jaw 80, and the tissue is also gripped by 

treatment portion comprising a first jaw 80 and a second jaw ^his insulating member 82. Hence, the operator can reliably 

81. The first jaw 80 has two coagulation electrode portions gnp the tissue without missing it and coagulate/mose it. 

83 and 84 electrically insulated from each other by an In this embodiment, the three lines 89, 90, and 91 corre- 

insulating member 82. In this case, the first coagulation S5 spending to the electrode portions 81, 83, and 84, 

electrode portion 83 and second coagulation electrode por- respectively, are arranged in Uie high-frequency cautery 

tion 84 arc positioned on both sides of the insulating member power supply unit 69. Hence, the switch for swdtching 

82 to sandwich the insulating member 82. The distal ends of between incision and coagulation need not be provided on 

tJie electrode portions 83 and 84 arc formed as scrraie the operation portion side of the bipolar forceps, 

gripping portions 83fl and 84fl, respectively. The second jaw eo In this embodiment, since a large distance is ensured 

81 comprises a rod consisting of a conductive material and bctwcco the two coagulation electrode portions 83 and 84 by 

having a circular section and is fomicd as an incision the insulating member 82, the coagulation range can be 

electrode portion. The second jaw (electrode portion) 81 is increased as compared to the seventh and eighth embodi- 

locatcd to come into contact with only the insulating mem- ments. 

ber 82 when the treatment portion is kept closed. 65 FIG. 17 shows the 10th embodiment of the present 

A high-frequency cautery power supply unit 69 for sup- invention. In a high-frequency treatment tool of this 

plying a high-frequency current to the electrode portions 81, embodiment, the arrangement of a second jaw 81 is difierent 
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from that in the ninth embodiment. More specifically, the occurs between the jaws 8a and 86. For this reascm, even 

second jaw 81 comprises a main body portion 95 consistiag thin membranous tissue can be reliably coagulated or 

of a material having electrical insulating properties, and an incised. 

electrode portion 96 consisting of a conductive material and pjQs, 19 ^ 25 show the 12lh embodiment of the present 

arranged almost at the central portion of the main body 5 invention. As shown in FIG. 19, a bipolar forceps 201 as a 

portion 95 to substantially extend throughout the total length high-frequency treatment tool of this embodiment comprises 

of the mam body portion 95. Serrate gapping portions 95a ^ ^^^^^^ 202 as an insertion portion 2 to be inserted into the 

meshing with gnppmg portions o3a and o4a or a first J aw 80 . , .. , . . . . u j. 

arc formed on both sides of the main body portion 95. The ^'^dy '^^^^y ' patient a treatment portion 203 attached to 

arrangement of the remaining porUons is the same as in the '^'/^''^ P^"^.^"^^ "^.-^'^ ^1 ""Tol 

ninth embodiment ^ coagulate or incise it, and an operation portion 204 

• ^. ,'. .... . . coupled 10 the proximal end portion of the sheath 202. The 

According to this arrangement, since the second jaw 81 ^^^^^^^ ^02 is rotated by operating a rotary operaUon portion 

also has the gripping portions 9Sfl the tissue gripping area ^05 provided on the operation portion 204 side, 

mcreases as compared to the nmth embodiment, so tissue . . r- j 

can be reliably gripped treatment portion 203 has a pair of jaws 206 and 207 

FIGS. 18Aand ISfi'show the 11th embodiment of the " "ITV""^^^ °^'''''m 

. . . . P . . . 1 f .u- comprises a fixed handle 208 and a movable handle 209. 

present invention. A high-frequency treatment tool of this ^^^^^ ^^^^ ^^^^^j^ ^^^^j^ ^ .^^^^^ . 206 and 

embodiment comprises a long insertion portion 2 to be 1 j 

, J • . ,u u J f „ . . . 2U7 are opened/closed, 

mserted into the body cavity of a patient, a treatment portion . . , ..... 

3 attached to the distal end portion of the insertion portion ,0 ^ ?^nductive member as a high-frequency current supply 

2 to grip vital tissue and coagulate or incise it, and an pathise ectrically connected to the jaws 206 and 207 (more 

operation portion 4 coupled to the proximal end portion of accurately, electrode portions to be described later). This 

the insertion portion 2. The insertion portion 2 has a sheath conducuve member extends through the sheath 202 and is 

106 rotatably supported by a rotary operation portion 105 of connected to a connector receptacle 211 of the operation 

the operation portion 4. A driving shaft 107 extending into ^ P°'^°^ 204. A cable 212 ^tending from a high-frequency 

the operaUon portion 4 is inserted into the sheath 106 to ""»"y P^^^'/T^^y 'i"? connected to the connector 

freely move back and forth. First and second jaws 8a and Sb "^"Pt^^l^ 211 The high-frequency cautery power supply 

as electrodes constituting the treatment portion 3 are fixed at ""^^ ^jJ^^^T""^ on/off the power 

the distal end portion of the driving shaft 107 while being ^"PP^X ^"^^ 213. The foot switch 214 has an masion switch 

biased in the opening direction. The operation portion 4 has 30 POrt^on and a coagulation switch portion The operation 

a fixed handle 111 integrated with an operation portion main P°^[*°n ^04 has a change-over switch 210 for switching the 

body 109 and a movable handle 113 attached to the opera- high-frequency current to be supphed to the jaws 206 and 

tion portion mam body 109 through a pivot pin 112 as a 207 between incision and coagulation (switching between 

fulcnim to freely pivot. The proximal end portion of the ^"^"^ '^e coagulation current), 

driving shaft 107 is fixed to the movable handle 113. A 35 As shown in FIG. 20 in detail, the firstjaw 206 on one side 

projecting portion 120 is formed on a surface of the fixed of *e treatment portion 203 has two electrode portions 220 

handle 111 opposing the movable handle 113. The movable and 222 electrically insulated from each other by an insu- 

handle 113 has an abutment portion 121 which can abut bating member 221. More specifically, the insulating mem- 

against the projecting portion 120 when the movable handle ber 221 is arranged on both sides of the firet electrode 

113 is pivoted to the fixed handle 111 side. 40 Portion 220. The second electrode porUon 222 sandwiches 

In this arrangement, when the movable handle 113 is insulating member 221 from both sides. That is, the first 

pivoted in a direction b shown in FIG. 18A, i.e., in a 206 has a structure in which the electrode portions 220 

direction in which the movable handle U3 is separated from ^""^ 222 and insulating member 221 are sequentiaUy stacked 

the fixed handle Ul, the driving shaft 107 is pushed forwaixi 'he direction of width. 

by the movable handle 113, and the first and second jaws 8a 45 The first electrode portion 220 inside the insulating mem- 

and 8b project forward from the sheath 106. Hence, the first her 221 functions as an incision electrode and projects in a 

and second jaws 8a and 8b biased in the opening direction chevron shape from the gripping surface of the insulating 

are separated from each other to open the treatment portion member 221. The second electrode portion 222 located 

3. outside the insulating member 221 functions as a coagula- 

On the other hand, when the movable handle 113 is 50 ^ion electrode, 

pivoted in a direction a shown in FIG. 18A, i.e., to the fixed The second jaw 207 on the other side of the treatment 

handle 111 side, the driving shaft 107 is pulled back by the porUon 203 is formed as a third electrode portion consisting 

movable handle 113, so the proximal sides of the first and of a conductive material. The third electrode portion 207 has 

second jaws 80 and 8b are accommodated in the sheath 106. a flat gripping portion opposing the first and second elcc- 

More specifically, the first and second jaws 80 and 8b biased 55 Irode portions 220 and 222 and insulating member 221. 

in the opening direction are forcibly pressed by the inner The high-frequency cautery power supply unit 213 for 

wall of the sheath 106 in a direction in which the jaws 8a and supplying a high-frequency current to the electrode portions 

8b are close to each other to start to close the trealmenl 207, 220, and 222 has an arrangement shown in FIG. 25. 

portion 3. However, when the abutment portion 121 of the Referring to FIG. 25, reference numeral 213b denotes an 

movable handle 113 abuts against the projecting portion 120 60 output circuit for supplying a high-frequency current; 213a, 

of the fixed handle 111 at a contact portion 122, the treatment a control circuit for controlling the high-frequency output 

portion 3 is not closed anymore, and a predetermined gap C from the output circuit 213b in accordance with a control 

is formed between the firstjaw 8a and second jaw 8b. That signal from the foot switch 214; 213c, a setting means for 

is, when tissue is gripped, the conductive portions of the inputting a predetermined output condition to the control 

jaws 8a and 8b to which a high-frequency current is supplied 65 circuit 213a as an electrical signal; 213d, an output conncc- 

do not come into contact with each other. Hence, when tissue tor connected (o an electrical cable extending from the 

is gripped by the jaws 8a and 8b, no electrical short circuit bipolar forceps; 213e, a high-frequency output line conned- 



05/31/2004, EAST Version: 1.4.1 



us 6,273,887 Bl 

19 20 

ing the output circuit 213b to the output connector 213d; and end of coagulation by a buzzer sound or the like at a time 

213/, a detection circuit for detecting the impedance of tissue point when coagulation is complete. That is, incision can be 

from the high-frequency current flowing through the line performed after the tissue is gripped and reliably coagulated. 

213c and sending a detection signal to the control circuit Hence, neither faulty coagulation nor bleeding during inci- 

2i3fl 5 sion occurs. To the contrary, in a conventional bipolar 

FIGS. 21A and 21B show steps of coagulating/incising ' '^i^?°"^?,'"'." %'.-'P°- 

vital tissue P using the jaws 206 and 207 having Ute above KOKAI Pubhcation No. 9-173347. incsion can be per- 

. n^^i A u I. ■ .u • tf\£ formed by the Operator s intention even when coagulation IS 

arrangement. FIG. 21A shows a state wherem the jaws 206 • . ■; ui--^ „ > * u i ^ ^ 

, , J • . •. ... nu . .u incomplete, so bleeding may take place during incision, 

and 207 are closed 10 sandwich the vital tissue P between the , T. ... , i . • t • » 

J nn-i A..1.. .• .u n- J . ^n lu this cmbodimcnt as Well, au clectncal insulatmg pof- 

jaws 206 and 207. At this lime, the tissue P is gripped not lO .. u e ^ a ■ • c f . i * 

J i^vT ^ml. 1 u Hon may be formed on the gnppmg surface of at least one 

only by the electrode portions207. 220, and 222 but also by ^ ■ .^^ 2O6 or 207). as in the first to fifth 

the insulatmg member 221. That is the insulatmg member embodiments. In this case, a predetermined gap is formed 

221 between the electrode portions 220 and 222 prevents the between the gripping surfaces of the gripping portions when 

Ussue gripped by the electrode portions 207, 220, and 222 the gripping portions arc completely closed to make the 

from escape. In this state, a second coagulation current is 15 electrical insulating portion abut against the gripping surface 

flowed across the second elecu-ode portion 222 as a coagu- of the other gripping portion, thereby preventing a short 

lation current and the third electrode portion 207 to coagu- circuit between the electrode portions of the gripping por- 

late the vial tissue P. The coagulation current is supplied tions. In addition, as in the sixth to 10th embodiments, an 

from the output circuit 213fc and has load characteristics electrical insulating portion may be formed on the gripping 

representing thai when the impedance of the vital tissue P 20 surface of one gripping portion (jaw 206 or 207). In this 

increases upon coagulation, the output decreases, as shown case, a short circuit betv/ecn the electrode portions of the 

in FIG. 22. gripping portions is prevented when the gripping portions 

In outputting the coagulation current, the impedance of completely closed to bring the gripping surface of the 

the vital tissue P changes over time, as shown in FIG. 24. gnpping portion into contact with only the electrical 

u«, viiol uoous, IT *.Moii6**o wjvi uix«., <B . u> . *j msulatiHg portion. Furthermore, as m the 11th embodiment, 

Tills change miinpedance of the vjall^^^^^ ^^^^^^ .^^ ^21 may be formed on the movable 

he contool circuit 213a through the detection ciicuit 213/. ^^^^^^ 209, aAd a projecting portion 120 may be formed on 

When the vital tissue P is completely coagulated (e.g at a g^^j handle 208. When the projecting portion 120 abuts 

point X on the impedance curve shown in FIG. 24), the ^^^^^^^ ^^e abutment portion 121, the treatment portion 203 

control circuit 213a stops outputting the coagulation cunent closed anymore, and a predetermined gap C is formed 

from the output circuit 213b. 3° between the first jaw 206 and the second jaw 207. 

In this embodiment, coagulation (output of the coagula- p[G 26 shows a modification of the 12th embodiment. On 

tion current) may be manually stopped using the foot switch both sides of the first jaw 206, serrate gripping portions 222a 

214. More specifically, an automatic mode in which coagu- are formed aUnosl across the total length of the first jaw 206 

lation is automatically stopped by the control circuit 213a i^e longitudinal direction. The gripping portions 222o are 

and a manual mode in which output of the coagulation formed on the electrode portion 222 as a coagulation elec- 

current is stopped not by the control circuit 213a but on the uode. On both sides of the second jaw 207 as well, serrate 

basis of operator's judgment can be selected by the setting gripping porUons 207a meshing with the gripping portions 

means 213c. When the manual mode is selected by the 222a are formed almost across the total length of the second 

setting means 213c, the operator is warned of the end of ^ jaw 207 in the longitudinal direction. The arrangement of the 

coagulation by a buzzer sound or the like at the lime point remaining portions is the same as in the 12lh embodiment, 

when coagulation is completely perforated (at the point X on piQs 27 to 30B show the 13lh embodiment of the present 

the impedance curve shown m FIG. 24). invention. The same reference numerals as in the 12tb 

The control circuit 213a preferably allows incision output embodiment denote the same parts in the 13th embodiment, 

by the incision output operation of the foot switch 214 only and a detailed description thereof will be omitted. As shown 

after the coagulation output is performed by the coagulation jn FIG. 27, a bipolar forceps 201A as a high-frequency 

output operation of the foot switch 214. treatment tool of this embodiment comprises a sheath 202, 

Upon completing coagulation, an incision current is a treatment portion 203, and an operation portion 204. The 

flowed across the first electrode portion 220 as an incision treatment portion 203 comprises a pair of jaws 225 and 226 

electrode and the tiiird electrode portion 207, as shown in 50 which can be opened/closed. 

FIG. 21B, to incise the vital tissue P. At this time, the contact As shown in FIG. 29 in detail, the first jaw 225 on one side 
area between the electrode portion 220 and the tissue is of the treatment portion 203 has two electrode portions 228 
smaller than that between the electrode portion 222 and the and 229 electrically insulated from each other by an insu- 
tissue in coagulation. Hence, the tissue P after coagulation Uting member 227. More specifically, the insulating mem- 
can be easily incised. FIG. 23 shows the output character- 55 ber 227 is arranged on the upper surface of the first electrode 
istics of the incision current. portion 228, and the scoond electrode portion 229 wider than 

As described above, in the bipolar forceps 201 of this the insulating member 227 and first electrode portion 228 is 

embodiment, the insulating member 221 us inserted between arranged on the upper surface of the insulating member 227. 

dieelcctrodcportions220and222of the first jaw 206, so the That is, the first jaw 225 has a structure in which the 

tissue can also be gripped by the insulating member 221. eo electrode portions 228 and 229 and insulating member 227 

Hence, the operator can reUably grip tissue without missing are sequentially slacked in the direction of height, 

it and coagulate/incise it. The first electrode portion 228 on the lower side of the 

In this embodiment, when the automatic mode is selected insulating member 227 functions as an incision electrode 

by the setting means 213c, the coagulation current output is and is tapered downward together with the insulating mcm- 

aulomatically stopped by the control circuit 213a at a time 65 ber 227. The second electrode portion 229 on the upper side 

point when the vital tissue Pis completely coagulated. When of the insulating member 227 functions as a coagulation 

the manual mode is selected, the operator is warned of the electrode. 
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Tlic second jaw 226 on the other side of the treatment point when coagulation is complete. That is, incision can be 

portion 203 is formed as a third electrode portion consisting performed after the tissue is gripped and reliably coagulated, 

of a conductive material. A V-sbaped mesh groove 226a Hence, neither faulty coagulation nor bleeding during ind- 

wbich can engage with the insulating member 227 and first sion occurs. 

electrode portion 228 is formed in the gripping surface of the s Jq ihis embodiment as well, an electrical insulating por- 

third electrode portion 226 in the longitudinal direction of tion may be formed on the gripping surface of at least one 

the ckctrodc portion 226. gripping portion (jaw 225 or 226), as in the first to fifth 

A high-frequency cautery power supply unit 213A for embodiments. In this case, a predetermined gap is formed 

supplying a high-frequency cunent to the electrode portions between the gripping surfaces of the gripping portions when 

226, 228, and 229 has an arrangement shown in FIG. 28. the gripping portions are completely closed to make the 

Referring to FIG. 28, reference numeral 2136 denotes an electrical insulating portion abut against the gripping surface 

output circuit for supplying a high-frequency current; 213a, of the other gripping portion, thereby preventing a short 

a control circuit for controlling the high-frequency output circuit between the electrode portions of the gripping por- 

from the output circuit 2135 in accordance with a coQtrol lions. In addition, as in the sixth to 10th embodiments, ao 
signal from a foot switch 214; 213c, a setting means for ^5 electrical insulating portion may be formed on the gripping 

inputting a predetermined output condition to the control surface of one gripping portion (jaw 225 or 226). In this 

circuit 213fl as an electrical signal; Hid, an output connec* case, a short circuit between the electrode portions of the 

tor connected to an electrical cable extending from the gripping portions is prevented when the gripping portions 

bipolar forceps 201A; 213g, 2l3h, and 213/, lines connect- are completely closed to bring the gripping surface of the 
ing the output circuit 2136 to the output connector 213rf and 20 other gripping portion into contact with only the electrical 

electrically connected to the electrode portions 226, 228, and insulating portion. Furthermore, as in the 11th embodiment, 

229, respectively; and 213/, a detection circuit for detecting an abutment portion 121 may be formed on a movable 

the impedance of tissue from the high-frequency current handle 209, and a projecting portion 120 may be formed on 

flowing tbrou^ the lines 213g, 213/i, and 213i and sending a fixed handle 208. When the projecting portion 120 abuts 
a detection signal to the control circuit 2\2a. 25 against the abutment portion 121, the treatment portion 203 

FIGS. 30A and 30B show steps of coagulating/incising ^ closed anymore, and a predetermined gap C is formed 

vital tissue P using the jaws 225 and 226 having the above between the first jaw 225 and the second jaw 226. 

arrangement. FIG. 30A shows a slate wherein the jaws 225 FIGS. 31A to 34B show the 14th embodiment of the 

and 226 are closed to sandwich the vital tissue? between the present invention. As shown in FIGS. 31A and 31B, a 
jav^ 225 and 226. At this time, the tissue P is gripped not ^ bipolar forceps 230 as a high-frequency treatment tool of 

only by the electrode portions 226, 228, and 229 but also by this embodiment comprises a long insertion portion 232 to 

the insulating member 227. That is, the insulating member be inserted into the body cavity of a patient, a treatment 

227 and first electrode portion 228 move to mesh with the portion 233 attached to the distal end portion of the insertion 

groove 226a of the third electrode portion 226, and the tissue portion 232 to grip vital tissue and coagulate or incise it, and 

Pis sandwiched by the electrode portions 226, 228, and 229 an operation portion 234 coupled to the proximal end 

and insulating member 227 to be pressed into the groove portion of the insertion portion 232. 

226a and reliably gripped. In this state, a coagulation current The operation portion 234 has a grip 236 which can be 

is flowed across the second electrode portion 229 and the gripped with a hand. The grip 236 has a finger hook portion 
third electrode portion 226 to coagulate the vital tissue P. ^ 236a on which the operator places the thumb. The grip 236 

In outputting the coagulation current, a change in imped- also has a trigger 247 as a forceps operation means. This 

ance of the tissue P is detected by the control circuit 213a trigger 247 is pivotally coupled to the upper end portion of 

through the detection circuit 213/, as in the 12th erabodi- the grip 236 through a pivot pin 248. The trigger 247 has 

ment. When the vital tissue P is completely coagulated (e.g., finger hook portions 247a and 247fc on which the operator 

at a point X on the impedance curve shown in FIG. 24), the places the index and middle fingers, respectively, 

control circuit 213fl stops outputting the coagulation current jhe operation portion 234 has a connector receptacle 243, 

from the output circuit 2136. When a manual mode is A cable 244 extending from a high-frequency cautery power 

selected by the setting means 213c, the operator is warned supply unit 245 is connected to the connector receptacle 243. 

of the end of coagulation by a buzzer sound or the like at the The high-frequency cautery power supply unit 245 has a 

time point when coagulation is completely performed (at the foot switch 246 for turning on/off the power supply unit 245. 

point X on the impedance curve shown in FIG. 24). insertion portion 232 is comprised of a rotatablc outer 

Upon completing coagulation, an incision current is sheath 235 and an inner sheath 237 inserted in the outer 

flowed across the first electrode portion 228 as an incision sheath 235 to move back and forth. The inner sheath 237 is 

electrode and the third electrode portion 226, as shown in inserted into the grip 236 of the operation portion 234. The 
FIG. 30B, to incise the vital tissue P. 55 proximal end portion of the inner sheath 237 is coupled to 

As described above, in the bipolar forceps 20 1 A, the the trigger 247. 

insulating member 227 is inserted between the electrode a holding member having electrical insulating properties 

portions 228 and 229 of the first jaw 225, so the tissue can is fitted in the inner sheath 237. A pair of elastic members 

also be gripped by the insulating member 227. Hence, the 239a and 2396 are stationarily held by the holding member, 
operator can reliably grip and coagulate/incise the tissue 50 The elastic members 239a and 2396 are comprised of 

without missing it. conductive rods formed from a spring steel or the like. Each 

In this embodiment, when the automatic mode is selected conductive rod is covered with an insulating tube. The 

by the setting means 213c, the coagulation current output is proximal end portions of the conductive rods of the elastic 

automatically stopped by the control circuit 213fl at a time members 239a and 2396 are connected to the connector 
point when the vital tissue Pis completely coagulated. When 65 receptacle 243 of the operation portion 234, and the distal 

the manual mode is selected, the operator is warned of the end portions project from the distal end of the inner sheath 

end of coagulation by a buzzer sound or the like at a time 237. The elastic members 239a and 2396 have jaws 238a 
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and 238b fonning the treatment portion 233 at their distal 
ends, respectively, and always bias the jaws 238(i and 238b 
in the opening direction. 

In this arrangement, when the trigger 247 is pulled to the 
grip 236 side (in a direction b in FIG. 31A), the inner sheath 
237 moves forward in the axial direction, and the elastic 
members 239a and 239b are relatively retracted into the 
inner sheath 237 (FIG. 31A). At this time, the elastic 
members 239a and 239b are pressed inward by the inner 
wall of the inner sheath 237 to close the jaws 238fl and 238b. 
On the other hand, when the trigger 247 is pivoted and 
separated from the grip 236 (in a direction a in FIG. 31A), 
the elastic members 239a and 239b relatively project from 
the inner sheath 237, so the jaws 238a and 238b are opened 
by the restoring force of the elastic members 239a and 239b 
(FIG. 31B). 

As shown in FIGS. 32A to 32C in detail, the second jaw 
238b at the distal end of the clastic member 239b is formed 
as the first electrode portion made of a conductive material. 
The first electrode portion 238b has an opening 252 extend- 
ing in the longitudinal direction and therefore has a sub- 
stantially loop shape. 

The fiist jaw 238a at the distal end of the elastic member 
239a has a second electrode portion 251 made of a conduc- 
tive material and functioning as an incision electrode. The 
second electrode portion 251 has an opening 250 extending 
in the longitudinal direction and therefore has a substantially 
loop shape (almost the same shape as the first electrode 
portion 238b). A pair of support members 258 and 259 are 
stretched across the opening 250 of the second electrode 
portion 251. A third wire electrode portion 253 is stretched 
between the support members 258 and 259 through insulat- 
ing members 255^2, 255b. The third wire electrode portion 
253 functioning as an incision electrode extends in the 
longitudinal direction of the second electrode portion 251 at 
almost the central position of the second electrode ponion 
251, project downward in a U shape from the gripping 
surface of the second electrode portion 251, and enters the 
opening 252 of the first electrode portion 238b (or extends 
through the opening 252) when the jaws 238a and 238b are 
closed. 

The third electrode portion 253 is positioned inside the 
second electrode portion 251, as described above, to prevent 
tissue which is not coagulated by the second electrode 
portion 251 from being incised by the third electrode portion 
253. 

Hie electrode portions 238b, 251, and 253 are connected 
to the connector receptacle 243 of the operation portion 234 
throu^ the conductive rods of the elastic members 239a and 
239b. A high-frequency current is supplied from the high- 
frequency cautery power supply unit 245 to these electrode 
portions through the cable 244. 

FIGS. 34A and 34B show steps of coagulating/incising 
vital tissue P using the jaws 238a and 238b having the above 
arrangement. FIG. 34A shows a state wherein the jaws 238a 
and 2386 are opened, as shown in FIG. 33B, to insert the 
vital tissue P between the jaws 238a and 2386, and then, the 
jaws 238a and 2386 are closed to sandwich the vital tissue 
P between the jaws 238fl and 2386. When the third electrode 
portion 253 enters the opening 252 of the first electrode 
portion 2386, the tissue P is pressed against the first elec- 
trode portion 238b and reliably sandwiched and gripped by 
the jaws 238a and 2386. In this state, a coagulation current 
is flowed across the second electrode portion 251 as the 
coagulation electrode and the first electrode portion 238b to 
coagulate the vital tissue P. 
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Upon completing coagulation, the jaws 238a and 238b are 
further tightly closed, as shown in FIG. 34B, and an indsioa 
current is flowed across the third electrode portion 253 as the 
incision electrode and the first electrode portion 238b to 

s incise the vital tissue P. At this time, since the third electrode 
portion 253 is a wire electrode portion, the contact area 
between the third electrode portion 253 and the tissue P is 
smaller than that between the electrode portion 251 and the 
tissue P in coagulation. Hence, the tissue P after coagulation 

10 can be easily incised. 

As described above, the bipolar forceps 230 of this 
embodiment has the wire electrode portion 253 for incision, 
which projects downward in a U shape from the gripping 
surface of the first jaw 238a. When the wire electrode 

15 portion 253 enters the opening 252 of the second jaw 238b, 
the tissue can be sandwiched and gripped. Hence, the 
operator can reliably grip the tissue without missing it and 
incise/coagulate it. 

In this embodiment as well, an electrical insulating por- 
tion may be formed on the gripping surface of at least one 
gripping portion (jaw 238a or 238b), as in the first to fifth 
embodiments. In this case, a predetermined gap is formed 
between the gripping surfaces of the grqiping portions when 
the gripping portions are completely closed to make the 

^ elearical insulating portion abut against the gripping surface 
of the other gripping portion, thereby prcventmg a short 
circuit between the electrode portions of the gripping por- 
tions. In addition, as in the sixth to 10th embedments, an 
electrical insulating portion may be formed on the gripping 

^ surface of one gripping portion Qaw 238a or 238b). In this 
case, a short circuit between the electrode portions of the 
gripping portions is prevented when the gripping portions 
are completely closed to bring the gripping surface of the 
other gripping portion into contact with only the electrical 
insulating portion. Furthermore, as in the Uth embodiment, 
an abutment portion 121 may be formed on the trigger 247, 
and a projecting portion 120 may be formed on the grip 236. 
When the projecting portion 120 abuts against the abutment 
portion 121, the treatment portion 233 is not closed 

^ anymore, and a predetermined gap C is formed between the 
first jaw 238a and the second jaw 238b. 

FIGS. 35Aand35B show the first modification of the 14th 
embodiment. In the first jaw 238a, the third electrode 
portion 253 is directly attached to the second electrode 
portion 251 without interposing the support members 258 
and 259. In this case, the third electrode portion 253 is 
electrically insulated from the second electrode portion 251 
by an insulating member 255c. To prevent tissue which is 
not coagulated by the second electrode portion 251 from 
being incised by the third electrode portion 253, the third 
electrode portion 253 is bent at its connection portion to the 
second electrode portion 251. The arrangement of the 
remaining portions is the same as in the 14th embodiment. 

55 FIGS. 36A and 36 B show the second modification of the 
14th embodiment. In the first jaw 238a, the third electrode 
portion 253 is attached to the second electrode portion 251 
through an insulating member 2SSd having a T-shaped 
section and fitted in the opening 250 of the second electrode 

5Q portion 251. The arrangement of the remaining portions is 
the same as in the I4th embodiment. 

FIGS. 37 A and 37B show the third modification of the 
14th embodiment. The first and second jaws 238a and 238b 
(FIGS. 37A and 38B show only the first jaw 238a) are 

65 formed as a Kelly clamp portion curved to one side. The 
arrangement of the remaining portions is the same as in the 
i4lh embodiment. 
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FIGS. 38 to 41C show the ISth embodiment of the present tissue P in coagulatioo. In addition, the third electiode 

invention. As shovm in FIG. 38, a high-frequency treatment portion 263 is biased by the sheath 237 in a direction for 

tool of this embodiment has a pair of jaws 260 and 261 for incising the tissue P. Hence, when the biased third electrode 

gripping vital tissue to coagulate or incise it. The jaws 260 portion 263 projects from the opening of the first electrode 

and 261 are opened/closed by the same mechanism as in the 5 portion 260, the tissue P after coagulation can be easily 

14lh embodiment. Tbe arrangements of an insertion portion incised without particularly tightly gripping the tissue P for 

and operation portion for gripping the jaws 260 and 261 are incision. 

also the same as those of the insertion portion and operation As described above, the high-frequency treatment tool of 

portion of the 14th embodiment The same reference numer- this embodiment has the wire electrode portion 263 for 

als as in the 14th embodiment denote the same parts in the lo incision, which is biased in a direction for incising the tissue. 

15th embodiment, and a detailed description thereof will be By the function of the wire electrode portion 263, the tissue 

omitted. can be sandwiched and gripped by the jaws 260 and 261. 

The first jaw 260 is formed as the first electrode portion Hence, the operator can reliably grip the tissue without 

having a loop shape and comprised of a conductive member. missing it and coagulate/incise it. In addition, since the 

The second jaw 261 has a second electrode portion 262 15 tissue is incised by moving the electrode portion 263 biased 

having a loop shape and comprised of a conductive member, in the incision direction, incision can be reliably performed, 

and a third wire electrode portion 263 having elasticity. The Since the incision state can be confirmed by moving the 

second electrode portion 262 functions as a coagulation electrode portion 263, excess power need not be supplied 

electrode, and the third electrode portion 263 functions as an during incision (excess incision current need not be 

incision electrode. 20 supplied), and burning of tissue to the incision electrode 263 

When an inner sheath 237 is retreated to the hand side to can be minimized, 

open the jaws 260 and 261 as shown in FIGS. 38 and 40A FIGS. 42A and 42B show the 16th embodiment of the 

(FIG. 40B), the third wire electrode portion 263 projects and present invention. As shown in FIGS. 42A and 42B, a 

is bent outward from the disUl end of the inner sheath 237 bipolar forceps 270 as a high-frequency treatment tool of 

beyond the outer diameter of the sheath 237 almost at the ^ this embodiment comprises a long insertion portion 272 to 

central portion in the second electrode portion 262 and be inserted into the body cavity of a patient, a treatment 

extends toward the opening of the second electrode portion portion 273 attached lo the distal end portion of the insertion 

262 while the distal end side horizontally extends within the portion 272 to grip vital tissue and coagulate or incise it, and 
opening ofthe second electrode portion 262. When the inner an operation portion 274 coupled to the proximal end 
sheath 237 moves forward to close the jaws 260 and 261, a ^ portion of the insertion portion 272. 

bent portion 263fl of the third electrode portion 263, which The operation portion 274 has a grip 276 which can be 

projects beyond the outer diameter of the sheath 237, is gripped with a hand. The grip 276 has a finger hook portion 

retracted into the sheath 237 and pressed against the inner 276fl on which the operator places the thumb. The grip 276 

wall of the sheath 237, as shown in FIGS. 39A and 39B. also has a trigger 287 as a forceps operation means. This 

With this operation, the distal end side is biased inward to trigger 287 is pivotally coupled to the upper end portion of 

project from the opening of the first electrode portion 260, the grip 276 through a pivot pin 288. The trigger 287 has 

The electrode portions 260, 262, and 263 are connected to finger hook portions 287a and 287fc on which the operator 

a connector receptacle 243 of an operation portion 234 places the index and middle fingers, respectively, 

through the conductive rods of elastic members 239fl and ^ The operation portion 274 has a connector receptacle 283. 

239fc. A high-frequency current is supplied from a high- A cable 284 extending from a high-firequency cautery power 

frequency cautery power supply unit 245 to the electrode supply unit 285 is connected to the connector receptacle 283. 

portions through a cable 244. The high-frequency cautery power supply unit 285 has a 

FIGS. 41Ato 41C show steps of coagulating/incising vital foo^ switch 286 for turning on/ofif the power supply unit 285. 

tissue P using the jaws 260 and 261 having the above 45 The insertion portion 272 is comprised of a rotatable outer 

arrangement. FIG. 41 A shows a state wherein the sheath 237 sheath 275 and an inner sheath 277 inserted in the outer 

is moved forward to close the jaws 260 and 261 and sheath 275 to move back and forth. The inner sheath 277 is 

sandwich the vital tissue P between the jaws 260 and 261. At inserted into the grip 276 of the operation portion 274. The 

this time, the bent portion 263a of the third electrode portion proximal end portion of the inner sheath 277 is coupled to 

263 is retracted into the sheath 237 and biased inward by the 50 the trigger 287. 

sheath 237, so the tissue P is pressed against the first A holding member having electrical insulating properties 

electrode portion 260 by the distal end portion projecting is fitted in the inner sheath 277. A pair of elastic members 

from the opening of the second electrode portion 262. That 279a and 279b arc stalionarily held by the holding member, 

is, the tissue Pis sandwiched by the jaws 260 and 261 while The elastic members 279a and 2796 are comprised of 

being pushed into the opening of the first electrode portion 55 conductive rods formed from a spring steel or the like. Each 

260 by the third electrode portion 263. In this state, a conductive rod is covered with an insulating tube. The 

coagulation current is flowed across the second electrode proximal end portions of the conductive rods of the elastic 

portion 262 as a coagulation electrode and Uie first electrode members 279a and 279b arc connected to the connector 

portion 260 lo coagulate the tissue P. receptacle 283 of the operation portion 274, and the distal 

Upon completing coagulation, the jaws 260 and 261 are 60 end portions project from the distal end of the inner sheath 

further tightly closed, as shown in FIG. 41B, and an incision 277. The elastic members 279a and 2796 have jaws 278a 

current is flowed across the third electrode portion 263 as an and 2786 forming the treatment portion 273 at their distal 

incision electrode and the first electrode portion 260 to ends, respectively, and always bias the jaws 278a and 2786 

incise the vital tissue P. In this case, since the third electrode in the opening direction. 

portion 263 is a wire electrode portion, the contact area 65 The grip 276 has a spring 281 for biasing the trigger 287 

between the third electrode portion 263 and the tissue P is in a direction in which the trigger 287 is separated from the 

smaller than .that between the electrode portion 262 and the grip 276. The first and second jaws 278a and 2786 have the 
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same arrangement as that of the gripping members SO and 51 
of the sixth embodiment. 

In this arrangement, when the trigger 287 is pulled to ibe 
grip 276 side (in a direction b in FIG. 42A) against the 
biasing force of the spring 281, the inner sheath 277 moves 
forward in the axial direction, and the elastic members 279a 
and 279b are relatively retracted into the inner sheath 277 
(FIG. 42A). The elastic members 279fl and 279i> are pressed 
inward by the inner wall of the inner sheath 277 to close the 
jaws 278c and 278/?. On the other hand, when the grasping 
force of the trigger 287 is loosened, the trigger 287 is pivoted 
by the biasing force of (he spring 281 in a direction in which 
the trigger 287 separates from the grip 276 (in a direction a 
in FIG. 42A). The elastic members 279a and 279b relatively 
project from the inner sheath 277, and the jaws 278fl and 
2786 arc opened due to the restoring force of the elastic 
members 279a and 279b (FIG. 42B). 

According to the arrangement of this embodiment, the 
same function and e£fect as in the sixth embodiment can be 
obtained. In this embodiment, even when the operator grips 
the trigger 287 of the operation portion, the electrode 
portions do not short-circuit, so proper coagulation and 
incision can be performed. In addition, since the operation 
force of the trigger 287 need not be finely adjusted, the 
operabilily is good. Furthermore, in this embodiment, when 
the grasping force of the trigger 287 is loosened, the jaws 
278a and 2786 are opened by the action using the biasing 
force of the spring 281 to ensure a distance allowing arc 
discharge between a third electrode portion 294 for incision 
and tissue P, Hence, incision can be reliably performed. 

FIGS. 43A to 43C show the I7ih embodiment of the 
present invention. As shown in RGS. 43 A to 43C, a bipolar 
forceps 300 as a high-frequency treatment tool of this 
embodiment comprises a long insertion portion 302 to be 
inserted into the body cavity of a patient, a treatment portion 
303 attached to the distal end portion of the insertion portion 
302 to grip vital tissue and coagulate or incise it, and an 
operation portion (not shown) coupled to the proximal end 
portion of the insertion portion 302. 

The insertion portion 302 is comprised of a rotatable outer 
sheath 304 and an inner sheath 30S inserted in the outer 
sheath 304 to move back and forth. The inner sheath 305 is 
moved bade and forth by operating the operation portion. A 
holding member having electrical insulating properties is 
fitted in the inner sheath 305. Apair of elastic members 307a 
and 3076 are stationarily held by the holding member. The 
elastic members 307a and 3076 are comprised of conductive 
rods formed from spring steel or the like. Each conductive 
rod is covered with an insulating tube. The proximal end 
portions of the conductive rods of the elastic members 307a 
and 3076 are connected to a connector receptacle (not 
shown) of the operation portion, and the distal end portions 
are projected from the distal end of the inner sheath 305. The 
clastic members 307fl and 3076 have first and second jaws 
310a and 3106 at their distal ends, respectively, and always 
bias the jaws 310a and 3106 in the opening direction. 

In this arrangement, when the operation portion is oper- 
ated in a predetermined direction, the inner sheath 305 
moves forward in the axial direction, and the elastic mem- 
bers 307a and 3076 are relatively retracted into the inner 
sheath 305 (FIG. 43B). At this time, the elastic members 
307o and 3076 are pressed inward by the inner wall of the 
inner sheath 305 to close the jaws 310a and 3106. When the 
operation portion is operated in the opposite direction, the 
elastic members 307a and 3076 relatively project from the 
inner sheath 305, and the jaws 310a and 3106 are opened by 
the restoring force of the clastic members 307a and 3076 
(FIG. 43A). 
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The second jaw 3106 has two coagulation electrode 
portions 313 and 314 electrically insulated &om each otbei 
by an insulating member 312. The first and second coagu- 
lation electrode portions 313 and 314 are positioned on both 

5 sides of the insulating member 312 to sandwich the insu- 
lating member 312 therebetween. A distal end portion 312a 
of the insulating member 312 extends from the distal end 
sides of the two electrode portions 313 and 314. A serrate 
uneven portion 315 is formed on the surface (surface oppos- 

10 ing the first jaw 310a) of the distal end portion 312a. 

The first jaw 310a comprises a main body portion 317 
extending opposite to the second jaw 3106, a wire-shaped 
incision electrode portion 318 extending in the longitudinal 
direction of the main body portion 317 almost at the central 

^5 portion of the main body portion 317 and projecting in a U 
shape from the main body portion 317 to the second jaw 
3106 side, and a gripping element 319 provided at the distal 
end portion of the main body portion 317 and opposing the 
distal end portion 312a of the insulating member 312 of the 

20 second jaw 3106. In this case, the incision electrode portion 

318 comes into contact with only the insulating member 312 
when the jaws 310fl and 3106 (treatment portion 303) are 
closed. The gripping element 319 is made of a material 
having electrical insulating properties and has, on its surface 

25 (surface opposing the second jaw 3106), a serrate uneven 
portion 320 meshing with the uneven portion 315 of the 
distal end portion 312a of the insulating member 312. 

As described above, in the bipolar forceps 300 of diis 
embodiment, when the treatment portion 303 is completely 
closed, the incision electrode portion 318 of the first jaw 
310a comes into contact with only the insulating member 
312 of the second jaw 3106. That is, when tissue is gripped, 
the conductive portions of the jaws 310a and 3106 to which 
a high-frequency current is supplied do not come into 
contact with each other. Since no electrical short circuit 
occurs between the jaws 310a and 3106, even thin mem- 
branous tissue can be reliably coagulated or incised. 
In the bipolar forceps 300 of this embodiment, the insu- 

^ lating member 312 is inserted between the two electrode 
portions 313 and 314 of the second jaw 3106, and the tissue 
can also be gripped by the insulating member 312. Hence, 
the operator can reliably grip the tissue without missing it 
and coagulate/incise it. Especially, in this embodiment, since 
the distal end portion 312a of the insulating member 312 and 
the gripping element 319 extend to project forward from the 
electrode portions 313, 314, and 318, and the uneven por- 
tions 315 and 320 are formed on the surfaces (part of the 
. gripping surfaces for gripping tissue) of the distal end 
portion 312a and gripping clement 319, the gripping area 
increases, and the tissue can be reliably gripped without any 
slip. 

In this embodiment, only one of the gripping element 319 
and the distal end portion 312a need be made of an insu- 
53 lating material. The gripping element 319 and distal end 
portion 312a need not be wholly formed from the insulating 
material. For example, the surfaces of the gripping element 

319 and distal end portion 312a may be coated with Teflon 
or a ceramic. 

60 FIG. 44 shows a modification of the 17th embodiment. 
The first and second jaws 310a and 3106 are formed as a 
Kelly clamp portion curved to one side. The arrangement of 
the remaining portions is the same as in the I7th embodi- 
ment. 

65 In the 17th embodiment, the uneven portions 315 and 320 
are formed partially on the gripping surfaces of the jaws 
310a and 3106. In FIG. 45, the uneven portion 315 is formed 
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throughout the total length of the insulating member 312 of 
the second jaw 310A. More specifically, the serrate uneven 
portion 315 is formed on both sides of the gripping surface 
of the second jaw 3106 throughout the total length. In FIG. 
45, although the ireatmeot portion 303 is slightly different 
from the treatment portion (jaws 310a and 3106) of the 17th 
embodiment, the same reference numerals as in the 17th 
embodiment denote the same parts. 

HGS. 46A to 48B show the 18th embodiment of the 
present invention. As shown in FIGS. 46A and 46B, a 
bipolar forceps 401 as a high-frequency treatment tool 
comprises a long insertion portion 402 to be inserted into the 
body cavity of a patient, a treatment portion 403 attached to 
the distal end portion of the insertion portion 402 to grip 
vital tissue and coagulate or incise it in the body cavity, to 
which power can be supplied, and an operation portion 404 
coupled to the proximal end portion of the insertion portion 
402. 

The insertion portion 402 has a sheath 406 rotatably 
supported by a rotary operation portion 405 of the operation 
portion 404. A driving shaft 407 extending into the operation 
portion 404 is inserted in the sbeatb 406 to move back and 
forth. First and second jaws 408a and 408b forming elec- 
trodes of the treatment portion 403 are provided at the distal 
end portion of the driving shaft 407 so as to be opened/ 
closed. 

The operation portion 404 has a fixed handle 411 inte- 
grated with an operation portion main body 409 and a 
movable handle 413 attached to the operation portion main 
body 409 through a pivot pin 412 as a fulcrum to freely 
pivot. By pivoting the movable handle 413, the driving shaft 
407 can be moved back and forth to open/close the first and 
second jaws 408fl and 408^?. 

As shown in FIGS. 47A to 47C, the first jaw 408a has an 
incision electrode 414 as a first electrode. The second jaw 
4086 has first and second coagulation electrodes 41Sa and 
4156 as second electrodes. For the incision electrode 414, a 
conductive wire such as a metal wire is bent in an almost U 
shape, and the two end portions arc fixed to the front and rear 
ends of the first jaw 408a, thereby forming an incision 
portion 414a almost parallel to the first jaw 408a. 

Aflat insulating member 416 consisting of a ceramic or 
synthetic resin material is fixed to the second jaw 4086. 
Notched step portions 416a and 4166 are formed at the edge 
portions on both sides of the upper surface of the insulating 
member 416. The first coagulation electrode 415a is fixed on 
one notched step portion 416a, and the second coagulation 
electrode 4156 is fixed on the other notched step portion 
4166. Hence, the first and second coagulation electrodes 
415a and 4156 are electrically insulated by the insulating 
member 416. The step difference of the notched step por- 
tions 416a and 4166 substantially equals the height of the 
first and second coagulation electrodes 415a and 4156. The 
coagulation surfaces as the upper surfaces of the first and 
second coagulation electrodes 415fl and 4156 arc flush with 
an upper surface 416c of the insulating member 416. The 
incision portion 414a of the incision electrode 414 opposes 
the upper surface 416c. 

As for the length of the incision electrode 414 in the 
longitudinal direction, the far end of the incision electrode 
414 is closer to the near-end side than that of the first and 
second coagulation electrodes 415a and 4156, so a shift 
amount L(L^O) is present. This shift amount L is, e.g., 0.5 
to 2.0 mm. The near end of the incision electrode 414 is 
closer to the far-end side than that of the first and second 
coagulation electrodes 415a and 4156, so the incision range 
is narrower than the coagulation range. 
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The function of the IStfa embodiment will be described 
next with reference to FIGS. 48A and 48B. 

The bq)olar forceps 401 is electrically connected to a 
high-frequency cautery power supply unit (not shown), the 

5 insertion portion 402 of the bipolar forceps 401 is inserted 
into the body of a patient, and the treatment portion 403 at 
the distal end of the insertion portion 402 is placed near vital 
tissue A to be treated in the body. As shown in FIG. 48A, the 
vital tissue A to be treated is inserted between the opened 
first and second jaws 408fl and 4086. When the movable 
handle 413 is pivoted to the fixed handle 411 side, the 
driving shaft 407 moves backward. Upon the backward 
movement of the driving shaft 407, the first and second jaws 
408a and 4086 are closed, so the vital tissue A is gripped 
between the incision electrode 414 and the first and second 
coagulation electrodes 415fl and 4156. 

In this state, a high-frequency current is flowed from the 
high-frequency cautery power supply unit. A coagulation 
current is flowed across the first coagulation electrode 415fl 
and the second coagulation electrode 4156 to coagulate the 

20 vital tissue A. A hatched portion corresponds to the coagu- 
lated portion. The coagulation range is represented by LI. 

Subsequently, when an incision current is flowed to the 
incision electrode 414 and first and second coagulation 
electrodes 415fl and 4156, and simultaneously, the movable 

25 handle 413 is further pivoted to the fixed handle 411 side, the 
incision electrode 414 and the first and second coagulation 
electrodes 415a and 4156 are further closed, as shown in 
FIG. 48 B. The coagulated vital tissue A is incised by the 
incision portion 414a of the incision electrode 414. At this 

30 time, since the far end of the incision electrode 414 is closer 
to the near-end side than that of the first and second 
coagulation electrodes 415a and 4156, and the shift amount 
L is present, an incision range L2 is narrower than the 
coagulation range LI, Bleeding can be prevented because 
incision is performed within the range of coagulated portion. 

In this embodiment, when the treatment portion 403 is 
completely closed, the incision electrode 414 of the first jaw 
408a comes into contact with only the insulating member 
416 of the second jaw 4086. That is, when tissue is gripped 
by the j aws 408a and 4086, the conductive portions to which 
a high-frequency current is supplied do not come into 
contact with each other. Hence, no electrical short circuit 
occurs between the jaws 408a and 4086, and even thin 
fihn-shaped tissue can be reliably coagulated or incised. 

45 Generally, vital tissue is coagulated over a larger area than 
the area of the vital tissue in contact with the coagulation 
electrodes 415a and 4156 (FIGS. 78B and 78C). Hence, in 
this embodiment, the shift amount L between the incision 
electrode 414 and the coagulation electrodes 415a and 4156 

5Q may be 0. 

FIGS. 49A and 49B show the 19th embodiment of the 
present invention. The same reference numerals as in the 
ISth embodiment denote the same parts in the 19tb 
embodiment, and a detailed description thereof will be 
55 omitted. 

A bipolar forceps of this embodiment has an incision 
electrode 417 having a thin flat knife-edged incision portion 
417a. The far end of the incision electrode 417 is closer to 
the near-end side than that of first and second coagulation 

60 electrodes 415a and 4156, and a shift amount L is present. 
For this reason, the same function and effect as in die 18tb 
embodiment can be obtained. 

FIGS. 50A and SOB show the 20th embodiment of the 
present invention. The same reference numerals as in the 

65 18th embodiment denote the same parts in the 20tb 
embodiment, and a detailed description thereof will be 
omitted. 
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A bipolar forceps of this embodiment has an incision about the pivot pin 428 as a fulcrum to grip the vital tissue 

electrode 418 having a rod-like incision portion 418a A together with the coagulation electrode 431 of the second 

formed by bending the distal end portion. The far end of the jaw 4276, as shown in FIG. 52A. When a coagulation 

incision electrode 418 is closer to the near-end side than that current is flowed across the first and second jaws 427a and 

of first and second coagulation electrodes 415a and 4156, 5 4276, the vital tissue A is coagulated, 

and a shift amount L is present. For this reason, the same Subsequently, the first and second jaws 427fl and 4276 are 

function and effect as in the 18th embodiment can be temporarily opened. The jaw rotation knob 434 is operated 

obtained. to rotate the rotary shaft 426 through 180" to set the incision 

FIGS. 51 to 53 show the 21si embodiment of the present electrode 432 of the second jaw 4276 upward and opposite 

invention. A high-frequency treatment tool 421 of this lo to the first jaw 427fl and grip the vital tissue A. The vital 

embodiment has a tubular insertion portion 422, and an tissue A is gripped between the first jaw 427fl and the 

operation portion 423 provided on the hand side of the incision electrode 432 of the second jaw 4276. When an 

insertion portion 422. The operation portion 423 has an incision current is flowed across the first and second jaws 

insertion portion rotation knob 424 for rotating the insertion Mia and 4276, the vital tissue A is incised, 

portion 422 about its axial center, 15 thj^ jjuje^ jjje fg^ end of the indsioo portion 4326 of the 

An operation shaft 425 and a rotary shaft 426 are inserted incision electrode 432 is closer to the near-end side than thai 

into the insertion portion 422 to move back and forth in the of the coagulation electrode 431, and the shift amount L is 

axial direction. A first jaw 427fl forming a gripping portion present. For this reason, the same function and effect as in 

is attached to the distal end portion of the insertion portion the 18th embodiment can be obtained. 

422 to freely pivot about a pivot pin 428 as a fulcrum. The ^0 jj, embodiment as well, an electrical insulating por- 

proximal end portion of the first jaw 427a is coupled to the tion may be formed on the gripping surface of at least one 

operation shaft 425 through a coupling pin 429, and the gripping portion (jaw 427a or 4276), as in the first to fifth 

distal end portion projects from the front end of the insertion embodiments. In this case, a predetermined gap is formed 

portion 422. The proximal end portion of the operation shaft between the gripping surfaces of the gripping portions >^en 

425 is coupled to a movable handle 430 of the operation ^ the gripping portions arc completely closed to make the 

portion 423. electrical insulating portion abut against the gripping surface 

The distal end portion of the rotary shaft 426 projects of the other gripping portion, thereby preventing a short 

from the front end of the insertion portion 422. A second jaw circuit between the electrode portions of the gripping por- 

4276 forming a gripping portion is integrated with the tions. In addition, as in the 11th embodimmt, an abutment 

projecting portion. The first and second jaws 427fl and 4276 ^ portion 121 may be formed on the movable handle 430, and 

constitute a treatment portion for gripping and treating vital a projecting portion 120 may be formed on the grip. When 

tissue A. the projecting portion 120 abuts against the abutment por- 

As shown in FIGS. 52A and 52B, the second jaw 4276 has lion 121, the treatment portion is not closed anymore, and a 

a trapezoidal or almost triangular cross section. A coagula- 35 predetermined gap C is formed between the first and second 

tion electrode 431 is formed at the base portion, and an jaws 427a and 4276. 

incision electrode 432 is formed at the vertex portion. More FIGS. 54A to 55 show the 22nd embodiment of the 

specifically, when the rotary shaft 426 is rotated about its present invention. The same reference numerals as in the 

axial center to grip the vital tissue Aby the second jaw 4276 21si embodiment denote the same parts in the 22nd 

with the coagulation electrode 431 facing up to oppose the ^ embodiment, and a detailed description thereof will be 

first jaw 427a, as shown in FIG. 52 A, the vital tissue A can omitted. 

be coagulated. When the rotary shaft 426 is rotated about its Iq this embodiment, an incision electrode 432 has no 

axial center to grip the vital tissue A by the second jaw 4276 notched portion 432a, and an incision portion 4326 is 

with the incision electrode 432 facing up to oppose the first formed throughout the total length of the incision electrode 

jaw 427a, as shown in FIG. 52B, the vital tissue A can be 432. In addition, a large-diameter portion 435 is integrated 

incised. with the proximal end portion of a rotary shaft 426 coupled 

As shown in FIG. 53, a notched portion 432a is formed at to a second jaw 4276 and rotatably supported by a support 

the distal end portion of the incision electrode 432 of the pipe 433. The large-diameter portion 435 has a cam groove 

second jaw 4276. An incision portion 4326 is made shorter 436 in the outer surfaces and a key groove 437 in the axial 

in the longitudinal direction by the notched portion 432a. direction. A cam pin 438 projecting from the inner wall of 

More specifically, the far end of the incision portion 4326 of the support pipe 433 engages with the cam groove 436, and 

the incision electrode 432 is closer to the near-end side than the jaw rotation knob 434 engages with the key groove 437. 

that of the coagulation electrode 431, and a shift amount L When the jaw rotation knob 434 is operated, the direction 

is present. of the second jaw 4276 can be changed through the rotary 

The rotary shaft 426 integrated with the second jaw 4276 55 shaft 426. Upon rotating the rotary shaft 426, the rotary shaft 

is rolatably supported by a support pipe 433 in the insertion 426 moves backward in the axial direction due to the cam 

portion 422. The proximal end portion of the rotary shaft 426 groove 436 engaging with (he cam pin 438, so the second 

is coupled to a jaw rotation knob 434 of the operation jaw 4276 is retracted to the hand side, 

portion 423. When the jaw rotation knob 434 is operated, the During coagulation, the second jaw 4276 projects, and a 

direction of the second jaw 4276 can be arbitrarily changed, go wide range is coagulated by a coagulation electrode 431. 

The function of the 21st embodiment will be described When the jaw rotation knob 434 is operated during incision, 

next. the rotary shaft 426 moves backward in the axial direction 

First, the jaw rotation knob 434 is rotated to rotate the along the cam groove 436 engaging with the cam pin 438, 

rotary shaft 426 and set the coagulation electrode 431 of the and the second jaw 4276 is retracted to the hand side. Hence, 

second jaw 4276 upward and oppose the first jaw 427fl. In 65 the incision range by the incision electrode 432 of the second 

thisstatc, when the movable handle 430 is operated to move jaw 4276 is narrower than the coagulation range by the 

the operation shaft 425 backward, the first jaw 427a pivots retraction amount of the second jaw 4276. Since incision is 
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always perfonned within the coa^lated range, bleeding can fiist and second coagulation electrodes 44Qia and 4406. 

be prevented. More specifically, since the far end of the However, the chamfered portion need only be formed on at 

incision electrode 432 is closer to the near-end side than that least one of the ridge portions. A tripolar high-frequency 

of the coagulation electrode 431 during incision, and a shift treatment tool has been described above. However, this 

amount L is present, the same function and effect as in the 5 embodiment can also be applied to a bipolar bigh-fiequency 

18th embodiment can be obtained. treatment tool. 

FIGS. 56A to 57D show the 23rd embodiment of the FIGS. 58A and 58B show the 24th embodiment of the 

present invention. The same reference numerals as in the present invention. The same reference numerals as in the 

18th embodiment denote the same parts in the 23rd 23rd embodiment denote the same parts in the 24th 

embodiment, and a detailed description thereof will be lO embodiment, and a detailed description thereof will be 

omitted. omitted. 

In this embodiment, a second jaw 408b has first and in this embodiment, serrate uneven portions 445 are 

second coagulation electrodes 440a and 440fj as second formed on the coagulation surfaces of first and second 

electrodes. The height of the first and second coagulation coagulation electrodes 440a and 4406. When the uneven 

electrodes 440fl and 440b is larger than the step difference portions 445 are formed on the coagulation surfaces, vital 

of notched step portions 416a and 4166, The upper surfaces tissue A can be prevented from escaping to the far-end side 

of the first and second coagulation electrodes 440^ and 4406 of a treatment portion 403 during coagulation or incision, 

project from an upper surface 416c of an insulating member Hence, in addition to the efi'ect of the 23rd embodiment, the 

416. An incision portion 414a of an incision electrode 414 target portion of the vital tissue A can be reliably gripped, 

opposes the lower upper surface 4l6c. 4032471 C2 described above as a prior art, the 

The coagulation surfaces of the first and second coagu- incision electrode and the pair of coagulation electrodes of 

lation electrodes 440a and 4406 are notched into an arcuated the gripping portion of the higb-firequency treatment tool are 

shape at the far end to form chamfered portions 441 . The two formed by bending a wire. Hence, the incision electrode and 

corner portions of the coagulation surfaces are notched into coagulation electrodes may short-circuit due to twist or 

an arcuated shape at the far end to form chamfered portions ^ deformation of the distal end portion of the high-frequency 

442. The outer ridge portion of each of the first and second treatment tool, or the target portion at the center of the 

coagulation electrodes 440a and 4406 and the ridge portion coagulation range cannot be incised when the indsioa 

opposing the upper surface 416c of the insulating member electrode is closed, and bleeding may occur. FIG. 10 of Jpn. 

416 are notched into an arcuated shape to form chamfered Pat. Appln. KOKAI Publication No. 10-000199 shows a 

portions 443 and 444, respectively, ^ structure in which an insulating member is inserted between 

The function of the 23rd embodiment will be described the electrodes. However, the same problem as described 

below with reference to FIGS. 57A to 57D. above is posed because the incision electrode docs not align 

As in the 18th embodiment, a coagulation current is the center of the insulating member during incision, 

flowed across the first coagulation electrode 440fl and the 35 FIGS, 59, 60A, and 60B show the 25lh embodiment 

second coagulation electrode 4406 to coagulate vital tissue capable of solving this problem . A high-frequency treatment 

A After this, as shown in FIG. 57A, incision is started by tool of the 25th embodiment has the same basic arrangement 

flowing an incision current across the incision electrode 414 as that of the 18th embodiment, and a detailed description 

and the first and second coagulation electrodes 440^ and thereof will be omitted. 

4406. The movable handle 413 is pivoted to the fixed handle 40 A first jaw 451a constituting a gripping portion 450 for 

411 side, the incision electrode 414 and first and second gripping vital tissue A has an incision electrode 452 as the 

coagulation electrodes 440a and 4406 are further closed, as first electrode. A second jaw 4516 has first and second 

shown in FIGS. 57B and 57D. Hence, the coagulated vital coagulation electrodes 453a and 4536 as the second elec- 

tissue A is incised by the incision portion 414a of the trodes. The incision electrode 452 is constituted by a plate 

incision electrode 414. 45 element 454 with its surface coated with an insulating 

At this time, a tensile force for stretching the vital tissue material, and a conductive wire 455 formed by bending a 

A to both sides of the incision electrode 414 is applied by the meUl wire or the like into a substantially U shape and fixing 

chamfered portions 443 and 444 formed at the ridge portions the two end portions to the front and rear ends of the plate 

of the first and second coagulation electrodes 440a and element 454. 

4406. The tensile force acting on the far-end side is effi- 50 The second jaw 4516 is constituted by a plate element 456 
ciently transmitted to the near-end side by the chamfered with its surface being coated with an insulating material, and 
portions 441 and 442 of the first and second coagulation an insulating member 457 consisting of a ceramic or a 
electrodes 440a and 4406. Hence, an incisional wound a of synthetic resin material and fixed at the central portion of the 
the vital tissue A is separated from the incision electrode 414 plate element 456. The first and second coagulation elcc- 
while gradually stretching as incision progresses. As shown ss trodes 453a and 4536 are fixed 00 both sides of the insu- 
in FIG. 57C, a terminal b of the incisional wound a of the lating member 457. That is, the first and second coagulation 
vital tissue A slips on the chamfered portions 441 and 442 at electrodes 453a and 4536 arc electrically insulated from 
the far end of the first and second coagulation electrodes each other by the insulating member 457. 
440a and 4406 and is separated from the incision electrode The upper surface of the insulating member 457 is sub- 
414, as indicated by an arrow. For this reason, the end of 60 stantially flush with the coagulation surfaces of the first and 
incision is easy to determine, and the treatment portion 403 second coagulation electrodes 453a and 4536. A wide- 
can be easily separated from the vital tissue A. angled V-shaped guide portion 458 for guiding the incision 
In this embodiment, the chamfered portions 441 to 444 of electrode 452 is formed on the upper surface of the insulal- 
the first and second coagulation electrodes 440a and 4406 ing member 457. When the first and second jaws 451a and 
have arcuated shapes. However, they may have substantially 65 451 6 are closed, the incision electrode 452 is aligned to the 
triangular shapes. The chamfered portions 443 and 444 are ' axial center between the first and second coagulation clcc- 
formed at the outer and inner ridge portions of each of the trodes 453a and 4536. 
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Jht funclion of the 2Sth embodiment will be described be supplied, and an operation portion 504 coupled to the 

next with reference to FIGS. 60A and 60B. proximal end portion of the insertion portion 402. 

As shown in FIG. 60A, when vital (issue A to be treated The insertion portion 502 has a rotatable outer sheath 505. 
is sandwidied and gripped by the first and second jaws 451a An inner sheath 507 of the outer sheath 505 is inserted in a 
and 4516, the vital tissue A is gripped between the incision ^ grip 506 consliluling the operation portion 504. The treat- 
electrode 452 and the first and second coagulation electrodes menl portion 503 has a long rod (not shown) inserted in the 
453a and 453£> including the insulating member 457. Since outer sheath 505. At the distal end portion of the rod, a pair 
the wide-angled V-shaped guide portion 458 is formed on of jaws 508a and 508fc as electrodes constituting the treat- 
the upper surface of the insulating member 457, the vital ment portion 503 are fixed lo elastic members 509a and 
tissue A has also a wide-angled V shape along the guide S09b for biasing the jaws 508fl and 5086 in the opening 
portion 458. direction. The elastic members 509a and 509fc are formed 

In this state, when a high-frequency current is flowed ^^^^ spring steel or the like and covered with insulating 

from a high-frequency cautery power supply unit, a coagu- members. 

lation current flows across the first coagulation electrode As shown in FIGS. 64Aand 64B, the jaws 508fl and 5086 

453a and the second coagulation electrode 4536 to coagulate have serrate portions which mesh with each other when the 

the vital tissue A. SubsequcnUy, when an incision current is jaws 508a and 5086 are closed, so vital tissue A can be 

flowed across the incision electrode 452 and the first and reliably gripped. Incision projections 510a and 5106 as 

second coagulation electrodes 453a and 4536, and the projecting portions are integrated with the jaws 508a and 

incision electrode 452 and first and second ooagnlation 5086 along the longitudinal direction at substantially middle 

electrodes 4S3a and 4536 arc further closed, the coagulated ^ portions in the direction of width of the mesh portions of the 

vital tissue A is incised by the incision electrode 452. jaws 508a and 5086. 

At this time, the incision electrode 452 is aligned to the Each of the incision projections SlOa and 5106 has a 

center between the first and second coagulation electrodes substantially V-sbaped section and an acute-angled portion 

453a and 4536 by the guide portion 458 formed on the upper 511 at the distal end portion and oblique surfaces 512 on 

surface of the insulating member 457. That is, even when the ^ both sides of the distal end portion. The incision projection 

incision electrode 452 slighUy deforms to the left or right, 510a on the jaw S08a side is formed at the middle portion 

the position of the conductive wire 455 is corrected by the in the direction of width of the jaw S08a. The indsion 

guide portion 458 to the center between the first and second projection 5106 on the jaw 5086 side is shifted to one side 

coagulation electrodes 453o and 4536. Hence, the short in the direction of width of the jaw 5086. When the jaws 

circuit between the incision electrode 452 and the first and 508a and 5086 arc closed, the acute-angled portions 511 do 

second coagulation electrodes 453a and 4536 can be not abut against each other. Instead, the incision projections 

prevented, and the target portion of the vital tissue A can be 510a and 5106 lap to joint the right and left oblique surfaces 

reliably incised. 512 with each other. 

In this embodiment, the wide-angled V-shaped guide 35 As shown in FIGS. 63 A to 63C, a conductive member (not 
portion 458 is formed on the upper surface of the insulating shown) connected to the jaws 508a and 5086 of the treat- 
member 457. However, a recessed arcuated guide portion nieni portion 503 is connected to a connector receptacle 513 
459 may be formed, as shown in FIG. 61 A. Alternatively, an of the operation portion 504 through the outer sheath 505 of 
inverted trapezoidal guide portion 460 may be formed, as the insertion portion 502. The connector receptacle 513 is 
shown in FIG. 61B. In FIG. 61C, the coagulation surfaces of 4^ connected to a high-frequency cautery power supply unit 
the first and second coagulation electrodes 453a and 4536 515 through a cable 514. The high-frequency cautery power 
are set at slightly higher level than the upper surface of the supply unit 515 has a foot switch 516. 
insulating member 457 to form a step difference H. With this The grip 506 has a trigger 517 as a forceps operation 
arrangement, a tensile force is applied to the vital tissue A, means. The trigger 517 is coupled to the upper end portion 
so the vital tissue A can be easily incised, and the incisional ^5 of the grip 506 to freely pivot about a pivot pin 518. The 
wound can be easily separated from the incision elearode upper end portion of the pivot fiilcrum of the trigger 517 is 
452. coupled to the proximal end portion of the inner sheath 507. 

FIG. 62 shows a disclosure example of a treatment portion The grip 506 has a finger hook portion 506a on which the 

comprising an incision jaw 461 and a coagulation jaw 462. operator places the thumb. The U^igger 517 has finger hook 

Electrode support portions 463a and 4636 project at the far so portions 517a and 5176 on which the operator places the 

end and near end of the incision jaw 461 . A conductive wire index and middle fingers, respectively. When the trigger 517 

464 as an incision electrode is kept taut between the elec- is opened in a direction indicated by an arrow a, (he inner 

trode support portions 463a and 4636. Clearance grooves sheath 507 moves backward to open the jaws 508a and 

465a and 4656 opposing the distal end portions of the 5086. When the trigger 517 is closed in a direction indicated 

electrode support portions 463a and 4636 and fitted on the 55 by an arrow b, the inner sheath 507 moves forward to close 

electrode support portions 463a and 4636 are formed at the the jaws 508a and 5086. 

far end and near end of the coagulation jaw 462. According The function of the 26lh embodiment will be described 

to this disclosure example, the rigidity of the incision next. 

electrode increases, so deformation during incision can be The cable 514 is connected to the connector receptacle 

prevented. 60 513 of the bipolar forceps 501 to electrically connect the 

FIGS. 63A to 64B show the 26th embodiment of the bipolar forceps 501 to the high-frequency cautery power 

present invention. As shown in FIGS. 63AU3 63C, a bipolar supply unit 515. In the initial state, the trigger 517 of the 

forceps 501 as a high-frequency treatment tool comprises a operation portion 504 is pivoted to the direction indicated by 

long insertion portion 502 to be inserted into the body cavity the arrow a. In this state, the pair of elastic members 509a 

of a patient, a treatment portion 503 attached to the distal end 65 and 5096 of the treatment portion 503 project from the inner 

portion of the insertion portion 502 to grip vital tissue and sheath 507 to open the jaws 508a and 5086, asshown in FIG. 

coagulate or incise it in the body cavity, to which power can 63B. 
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When the finger hook portions 517a and 5176 of the 509b. By repeatedly opening/closing the jaws 508a and 

trigger 517 arc pulled to the grip 50ti side against the luring 508b, the vital tissue A can be peeled, 

force of the biasing members in the grip 506, the inner Accordingtothisembodiment,gripping, coagulation, and 

sheath 507 moves forward in the axial direction. As the inner incision of the vital tissue A can be performed by one bipolar 

sheath 507 moves forward, Ihe elastic members 509a and 5 forceps 501. Cumbersome exchange of the bipolar forceps 

5096 are rclaUvely retracted into the inner sheath 507 to 501 can be reduced during the operation to shorten the 

close the jaws 508fl and 5086, as shown in FIG. 63A operation time. In addition, the tissue can be easily 

In this slate, the insertion portion 502 of the bipolar coagulated/incised by the series of operations of the opera- 
forceps 501 is inserted into the body of a patient, and the tion portion 504 without any mechanical switching for tissue 
treatment portion 503 at the distal end of the insertion 10 coagulation and incision. 

portion 502 is placed near the vital tissue A to be treated in in this embodiment as well, an electrical insulating por- 

the body. When the trigger 517 is released, the trigger 517 ijon be formed on the gripping surface of at least one 

returns to the home position by the spring force of the gripping portion (jaw 508o or 5086), as in the first to fifth 

biasing member in the grip 506. The elastic members 509a embodiments. In this case, a predetermined gap is formed 

and 5096 relatively project from the inner sheath 507, and 15 between the gripping surfaces of the gripping portions when 

the jaws 508a and 5086 are opened by the elastic restoring the gripping portions are completely closed to make the 

force of the elastic members 509a and 5096. electrical insulating portion abut against the gripping surface 

After the vital tissue A is inserted between the opened of the other gripping portion, thereby preventing a short 

jaws 5O80 and 5086, the finger hook portions 517a and 5176 circuit between the electrode portions of the gripping por- 

of the trigger 517 are pulled to the grip 506 side to move the ^ions. In addition, as in the Uth embodiment, an abutment 

inner sheath 507 forward in the axial direction. As the inner portion 121 may be formed on Ihc trigger 517, and a 

sheath 507 moves forward, the elastic members 509a and projecting portion 120 may be formed on the grip 506. When 

5096 are relatively retracted into the inner sheath 507 to the projecting portion 120 abuts against the abutment por- 

close the jaws 508a and 5086. The vital tissue A is gripped tion 121, the treatment portion 5tt3 is not closed anymore, 

between the pair of jaws 508a and 5086, as shown in FIG. ^ and a predetermined gap C is formed between the first jaw 

64A. 508a and the second jaw 5086. 

Since the jaws 508a and 5086 have serrate portions which FIG. 65 shows the 27th embodiment of the present 
mesh with each other when Ihe jaws 508a and 5086 are invention. In this embodiment, the distal end portions of 
closed, the vital tissue A is reliably gripped. In this slate, a incision projections 510a and 5106 are formed into a knife- 
high-frcqucncy current flows from the high-frequency cau- edge shape. An acuie-angled portion 520 is fonned at the 
tery power supply imit 515 to the connector receptacle 513 distal end portion, and an oblique surface 521 is formed on 
through the cable 514. Acoagulation current flows across the one side. When jaws 508a and 5086 are closed, the acute- 
jaws 508a and 5086 to coagulate the vital tissue A angled portions 520 do not abut against each other. Instead, 

Subsequently, when the finger hook portions 517(? and the incision projections 510a and 5106 lap lo joint the right 

5176 of the trigger 517 are further pulled to the grip 506 and left oblique surfaces 512 with each other, 

side, the jaws 508a and 5086 are further closed, and an FIG. 66 shows the 28th embodiment of Ihe present 

incision current flows across the jaws 508a and 5086. The invention. In this embodiment, the distal end portion of one 

incision projections 5 lOa and 5106 move close to each other. incision projection 510fl is formed into a knife-edge shape. 

Since the incision projections 510a and 5106 lap to joint the ^ An acute-angled portion 520 is formed at the distal end 

oblique surfaces 512 with each other without making the portion, and an oblique surface 521 is formed on one side, 

acute-angled portions 511 abut against each other, the vital The distal end portion of the other incision projection 5106 

tissue A is incised by the pair of jaws 508a and 5086, as is formed into an arcuated portion 522. When jaws 508a and 

shown in FIG. 64B. 5086 are closed, the acute -angled portions 520 do not abut 

Hie coagulation current generally has load characteristics 45 against the arcuated portion 522. Instead, the incision pro- 
representing that when the impedance of the vital tissue A jections 510a and 5106 lap to joint the oblique surface 512 
increases upon coagulation, the output decreases, as indi- with the arcuated portion 522. 

cated by a broken line in FIG. 63C. In this embodiment, PIQ, 67 shows the 29th embodiment of the present 

however, power control is performed in a constant power invention. In this embodiment, each of incision projections 

output mode in which even when the impedance increases, 50 510a and 5106 has a substantially V-shaped section and an 

the output does not decrease, as indicated by a solid line in acute-angled portion 511 at the distal end portion and 

HG. 63C. Hence, power can be concentrated in a short time oblique surfaces 512 on both sides of the acute-angled 

to incise the vital tissue A. That is, incision can be performed portion 511. The incision projections 510^ and 5106 oppose 

simultaneously with coagulation without switching between each other. When jaws 508a and 5086 are closed, the 

the coagulation current and the incision current 55 acute-angled portions 511 abut against eadi other to incise 

When coagulation and incision are complete, the trigger tissue. This embodiment is effective to incise a thin film or 

517 is pivoted in the direction indicated by the arrow a. The the like because the acutc-anglcd portions 511 abut against 

inner sheath 507 moves backward, and the elastic members each other. 

509fl and 5096 arc opened by the clastic restoring force. The FIG. 68 shows the 30th embodiment of the present 

jaws 508fl and 5086 are released from the vital tissue A. eo invention. In this embodiment, one incision projection 510a 

To peel the vital tissue A while the jaws 508a and 5086 has a substantially V-shaped section and an acute-angled 

are closed using the trigger 517, and the distal end portions portion 511 at the distal end portion and oblique surfaces 512 

of the jaws 508a and 5086 are pressed against the portion of on both sides of the acute-angled portion 511. A jaw 5086 

the vital tissue A to be peeled, the trigger 517 is pivoted in has a wide-angled V-shaped groove 523 and a recessed 

the direction indicated by the arrow a. The inner sheath 507 65 groove 524 continuously formed at the bottom portion of the 

moves backward, and the jaws 508a and 5086 arc opened by widc-anglcd V-shapcd groove 523. Edge portions 525 arc 

the clastic restoring force of the elastic members S09a and formed between the wide-angled V-shaped groove 523 and 
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the recessed groove 524. When jaws S08a and 5086 are embodiment has a treatment portion opened/dosed by a 

dosed, the acute-angled portion 511 of one incision projec- driving portion using a cam. Jaws 531a and 531b having 

tion 5 10a enters the recessed groove 524, and the two incision projections 530 and opened/closed by a cam arc 

oblique surfaces 512 simultaneously abut against the edge attached to the distal end portion of an insertion portion 529. 

portions 525 to incise tissue. 5 The jaws 531a and 5316 are pivotally supported by a pivot 

FIG. 69 shows the 31st embodiment of the present inven- shaft 532, Cam shafts 535a and 5356 arc provided at the 

tion. In this embodiment, one incision projection SlOo has a proximal end portions of the jaws 531a and S3\b. A cam 

substantially V-shaped section and an acute-angled portion pl^tc 537 is attached to the distal end portion of an operation 

511 at the distal end portion and oblique surfaces 512 on rod 536 inserted into the insertion portion 529 to freely move 

both sides of the acute-angled portion 5U. A jaw Smb has 10 back and forth. Cam grooves 538fl and 5386 engaging with 

a recessed groove 526. Edge portions 527 are formed at the the cam shafts 535a and 5356, req)ectivcly, arc fanned in 

edges of the recessed groove 526. When jaws 508fl and 5086 the cam plate 537. 

are closed, the acute-angled portion 511 of one incision When the operation rod 536 moves forward, the cam 
projection 510fl enters the recessed groove 526, and the two shafts 535a and 5356 are guided by the cam grooves 538a 
oblique surfaces 512 simultaneously abut against the edge 15 and 5386, respectively, to press the cam shaft 535fl down- 
portions 527 to incise tissue. ward and the cam shaft 5356 upward, so the jaws 531<j and 

According to the 30th and 31st embodiments, by forming 5316 are opened upon pivoting about the pivot shaft 532. 

the recessed grooves 524 and 526 in the jaws 5086, When the operation rod 536 moves backward, the jaws 531a 

respectively, the tissue contact area can be decreased, and and 5316 are closed upon pivoting about the pivot shaft 532. 

the current density can be increased. ^ To peel vital tissue A, while the jaws 531a and 5316 are 

FIG. 70 shows the 32nd embodiment of the present closed, and the distal end portions of the jaws 531fl and 5316 

invention. In this embodiment, one incision projection 510fl are pressed against the portion of the vital tissue A to be 

has a substantially V-shaped section and an acute-angled peeled, the operation rod 536 is moved forward to open the 

portion 511 at the distal end portion and oblique surfaces 512 jaws 531a and 5316 upon pivoting about the pivot shaft 532. 

on both sides of the acute-angled portion 511. A jaw 5086 ^ The operation rod 536 is moved backward again to close the 

has a flat surface 528. When jaws 5fl«a and 5086 arc dosed, jaws 531a and 5316 upon pivoting about the pivot shaft 532. 

the acute-angled portion 5U of one incision projection SlOa By repeatedly opening/closing the jaws 531a and 5316, the 

abuts against the flat surface 528 to incise tissue. A project- vital tissue A can be peeled. 

ing arcuated surface may be formed in place of the flat FIGS. 73A to 73D show the 35th embodiment of the 

surface 528. ^ present invention, A high-frequency treatment tool of this 

FIGS. 71A and 71B show the 33rd embodiment of the embodiment is a ventromy forceps. A forceps main body 540 

present invention. A high-frequency treatment tool of this basically has the form of a scissors. A pair of forceps 

embodiment has a treatment portion opened/closed by a members 541o and 5416 having the same shape are pivotally 

driving portion using a link. Jaws 531a and 5316 having 3^ coupled to each other through a pivot shaft 542 at an almost 

incision projections 530 are attached to the distal end portion middle portion, The pair of forceps members 541a and 5416 

of an insertion portion 529. The jaws S3la and 5316 are have jaws 542a and 5426 at their distal end portions. The 

pivotally supported by a pivot shaft 532. The proximal end jaws 542a and 5426 have mesh portions which mesh with 

portions of the jaws 531a and 5316 are coupled to an each other when the jaws 542a and 5426 are closed, so vital 

operation rod 534 inserted into the insertion portion 529 to tissue A can be reliably gripped. In addition, incision pro- 

freely move back and forth through links 533a and 5336. jcction 543a and 5436 as projecting portions integrated with 

When the operation rod 534 moves forward, the jaws the mesh portions of the jaws 542a and 5426, respectively, 

531fl and 5316 are opened upon pivoting about the pivot formed at almost middle portions in the direction of 

shaft 532. When the operation rod 534 moves backward, the width along the longitudinal direction, 

jaws 531a and 5316 ate closed upon pivoting about the pivot 45 Finger hook portions 544fl and 5446 are formed at the 

shaft 532, proximal end portions of the pair of forceps members S41a 

To peel vital tissue A while the jaws S31a and 5316 arc a^id 5416, respectively. Cables 545o and 5456 connected to 

closed, and the distal end portions of the jaws 531a and 5316 a high-frequency cautery power supply unit (not shown) are 

are pressed against the portion of the vital tissue A to be connected to the finger hook portions 544a and 5446, 

peeled, the operation rod 534 is moved forward to open the 50 respectively. 

jaws 531a and 5316 upon pivoting about the pivot shaft 532. Each of the pair of finger hook portions 544a and 5446 

The operation rod 534 is moved backward again to close the and pivot shaft 542 is covered with an insulating member 

jaws S31a and 5316 upon pivoting about the pivot shaft 532. 546. Only the incision projection 543a and 5436 formed on 

By repeatedly opening/closing the jaws 531fl and 5316, the the j aws S42a and 5426 as projecting portions, respectively, 

vital tissue A can be peeled. 55 are exposed from the insulating members 546. 

In this embodiment as well, an electrical insulating por- When the operators places the fingers on the finger hook 

tion may be formed on the gripping surface of at least one portions 544a and 5446 to perform the opening/closing 

gripping portion (jaw 531a or 5316), as in the first to fifth operation, the jaws 542a and 5426 can be opened/closed to 

embodiments. In this case, a predetermined gap is formed grip vital tissue. When a coagulation current or incision 

between the gripping surfaces of the gripping portions when 60 current is flowed to the incision projections 543fl and 5436 

the gripping portions arc completely closed to make the of the jaws 542a and 5426, the vital tissue can be coagulated 

electrical insulating portion abut against the gripping surface or incised. 

of the other gripping portion, thereby preventing a short lo (his embodiment as well, an electrical insulating por- 

circuit between the electrode portions of the gripping por- tion may be formed on the gripping surface of at least one 

tioQs. 65 gripping portion (jaw 542a or 5426), as in the first to fifth 

FIGS. 72A and 72B show the 34th crabodiraenl of the erabodimenls. In this case, a predetermined gap is formed 

present invention. A high-frequency treatment tool of this between the gripping surfaces of the gripping portions when 
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(he gripping portions are completely closed to make the prepared, the shapes and sizes of the jaws 554a and 5S4b can 

electrical insulating portion abut against the gripping surface be changed. In addition, damaged jaws can also be easily 

of the other gripping portion, thereby preventing a short exchanged. Furthermore, since the gripping portion 555 is 

circuit between the electrode portions of the gripping por- curved, the operabDity in peeling vital tissue A is improved. 

5 FIGS. 78A to 78C show the 40th embodiment of the 

RGS. 74A and 74B show the 36th embodiment of the p^sent invention. In this embodiment, curved surface por- 

present invention. In this embodiment, jaws 548a and 548£> tj^ns 558 are formed at the front end portions of incision 

opened/dosed by a cam are attached to the distal end portion jecions 549a and 5495 of jaws 548a and 548fc of the 

of an insertion portion 547. Incision projections 549a and ^^^^ embodiment. When the curved surface portions 558 are 

f r"^""' f Al"" fornied. the incision projections 549a and 5496 at the curved 

and 548b are formed on opposing surfaces of the jaws 548a ^ ' j -l ^ 

and 5486, respectively, at almost middle portions in the ^"[^^^ P.^^^'^^^ come into contact with each 

direction of width along the longitudinal direcUon. Each of during coagulation/mcision of vital tissue A. For this 

the incision projections 549a and 5496 has a substantially reason, the vital tissue A is only coagulated and not mcised. 

V-shaped section and an acute-angled portion 550 at the ^ ^^5^°^ 559fl where coagulation/incision is performed at 

distal end porUon and obUquc surfaces 551 on both sides of the basic portions of the incision projections 549a and 5496 

the distal end portion discriminated from a region 5596 where only coagu- 

Theenliresurfacesof thejaws548aand5486exceptthe ]^}'^y^ performed at the curved surface portions 558 so 

incision projections 549« and 5496 are covered with insu- ^^^^^^"g ^^^^^ ^"^^^^ P^^wn can be prevented, 

lating layers 552. The insulating layer 552 may be formed by FIGS. 79A to 81B show the 41st embodiment of the 

Teflon coating, insulating coating, or insulating tubes. ^ present invention. The same reference numerals as in the 

Altemaiively, the jaws 548fl and 5486 themselves may be 26th embodiment denote the same parts in the 41st 

formed from an insulating ceramic or synthetic resin. embodiment, and a detailed descripUon thereof wiU be 

According to this embodiment, when the jaws 548fl and omitted. 

5486 are closed, the incision projections 549« and 5496 ^ FIG. 79 A is a view showing the overall airangemcnt of a 

move close to each other to grip vital tissue A. When a high-frequency treatment tool as an endoscopic operation 

coagulation current is flowed to the jaws 548fl and 5486, the tool. As shown in FIG. 79A, a bipolar forceps 501 as a 

vital tissue A can be coagulated, In addition, when an high-frequency treatment tool comprises a long insertion 

incision current is flowed, the vital tissue A can be incised, portion 502 to be inserted into the body cavity of a patient, 

Since the entire surfaces of the incision projections 549a and a treatment portion 503 attached to the distal end portion of 

5496 are covered with the insulating layers 552, the incision the insertion portion 502 to grip vital tissue and coagulate or 

current is concentrated to the incision projections 549a and incise it in the body cavity, to which power can be supplied, 

5496, and incision can be easily performed. and an operation portion 504 coupled to the proximal end 

HG. 75 shows the 37th embodiment of the present portion of (he insertion portion 502. 
invention. In this embodiment, on the opposing surfaces of 35 The insertion portion 502 has a rotatable outer sheath 505. 
jaws 548a and 5486 of the 36th embodiment, insulating An inner sheath 507 of the outer sheath 505 is inserted in a 
gripping portions 552a and 5526 having uneven portions are grip 506 constituting the operation portion 504. The treat- 
formed at the two edge portions in the direction of width ment portion 503 has a long rod (not shown) inserted in the 
along incision projections 549a and 5496, respectively. outer sheath 505, At the distal end portion of the rod, a pair * 
According to this embodiment, vital tissue A gripped by the 40 of jaws 560a and 5606 as electrodes constituting the ireat- 
insulaling gripping portions 552a and 5526 having uneven ment portion 503 are fixed to elastic members 509a and 
portions can be prevented from slipping, and the target 5096 for biasing the jaws 560fl and 5606 in the opening 
portion can be reliably gripped. direction. The elastic members 509 a and 5096 are formed 

HG. 76 shows the 38th embodiment of the present from spnng steel or the like and covered with insulating 

invention. In this embodiment, jaws 548a and 5486 of the 45 wbes 561fl and 5616, respectively. 

36th embodiment are gradually tapered toward the distal end As shown in FIGS. 80A and SOB, of the pair of jaws S60a 

portions, and the distal end portions of the jaws 548a and and 5606, the upper jaw 560a is a wire-shaped electrode 

5486 arc bent in one direction to form a Kelly clamp. having a diameter d of 0.5 to 2.5 mm and, more preferably, 

According to this embodiment, since the distal end portions 1 to 2 mm and capable of simultaneously coagtilating and 

of the jaws 548fl and 5486 are bent, the operability in peeling 50 incising vital tissue A. The lower jaw 5606 has a flat plate 

vital tissue A is improved. Incision projections 549a and shape. A width w of the tissue gripping surface is about 5 

5496 may be formed to the bent portions of the distal end mm, and a recessed groove 562 in which the upper jaw S60a 

portions of the jaws 548a and 5486. can fit is formed at almost the central portion of the tissue 

FIG. 77 shows the 39th embodiment of the present gripping surface, 

invention. In this embodiment, each of jaws 554a and 5546 55 A conductive member (not shown) connected to the jaws 

is divided into a conductive incision projection 554 and an 560a and 5606 of the treatment portion 503 is connected to 

insulating gripping portion 555, and the insulating gripping a connector receptacle 513 of the operation portion 504 

portion 555 is delachably attached to the conductive incision through the outer sheath 505 constituting the insertion 

projection 554. The incision projection 554 has a rod shape. portion 502. The connector receptacle 513 is connected to a 

The gripping portion 555 has an engaging groove 556 50 high-frequency cautery power supply unit 515 through a 

engaging with the incision projection 554. An engaging hole cable 514. The high-frequency cautery power supply unit 

557fl is formed at the proximal end portion of the incision 515 has a foot switch 516. 

projection 554. An engaging portion 5576 engaging with the The grip 506 has a trigger 517 as a forceps operation 

engaging hole 557a is formed at the proximal end portion of means. The trigger 517 is coupled to the upper end portion 

the gripping portion 555. es of the grip 506 to freely pivot about a pivot pin 518. The 

According to this embodiment, when a plurality of types upper end portion of the pivot fulcrum of the trigger 517 is 

of gripping portions 555 with different shapes and sizes are coupled to the proximal end portion of the inner sheath 507. 
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The grip 506 has a finger hook portion 506a on which the senting that when the impedance increases upon cautery, the 

operator places the thumb. The trigger 517 has finger hook oulpul decreases, as shown in FIG. 82A. However, the 

portions 517a and 5176 on which the operator places the incision current has a constant power output mode in which 

index and middle fingers, respectively. When the trigger 517 even when the impedance increases, the output does not 

is opened in a direcUon indicated by an arrow a, the inner 5 decrease, as shown in FIG. 82B. As shown in FIG. 82C, in 

sheath 507 moves backward to open the jaws 560a and impedance control, when the generator determines that 

5606. When the trigger 517 is closed in a direction indicated coagulation is complete at a point a when the impedance 

by an arrow b, the inner sheath 507 moves forward to close which has temporarily decreased increases agam as the 

Ilicjaws560fl and 5606. cautery time elapses, i.e., after coagulation is reliably 

The fimclion of the 41sl embodiment will be described lo Perfonned^he incision current is flowed to indse the vital 

^^^^ ussue A. That 'IS, the coagulation cunent and the maaon 

^ , , ^ . . , . . current can be automatically switched. 

The cable 514 is connected to Ihc connector receptacle . ^,m^„ .u- a^^: * i- ^ u.. 

...... ^ . 1 . • n . .L. According to the nnding^ m experiments conducted by 

513 of .he bipolar forceps 501 to cleclncally connect the present inventors, for a bipolar structure, as in this 

bipolar for«ps 501 to the high-frcqucncy cautery power ^^^^diment, when the ratio of the projected areas of the 

supply uml 515. In the ^lUal s ate the trigger 517 of the ^^^^^ J .^^ ^ ^^^^ 

operation portion 504 is pivoted to the direction uidicated by '^.^^ ^^^^^ ^^.^^^^ . 

. *7^^^^°f ^l^^f^^ f'^'^'^ ^•^^ has a diameter d of 0.5 to 2.5 mm, and the lower aw 5606 

and 5096 of the treaUnent portion 503 project from the inner ^ ^.^^^^ ^ ^ ^^^^ satisfactorily 

sheath507toopenthejaws560aand5606,asshownmFIG. ^ ^.gui^ted/ineised (when the tissue is gripped and coagu- 

. • . , . ^ . lated by setting the coagulation output of a high-frequency 

When the finger hook portions 517a and 5176 of the ^^^^^^^^ 30 j^en, incised by setting the incision 

^gger 517 are pulled to the gnp 506 side against the spnng ^ at 30 W). On the other hand, when one of the jaws of 

force of the biasing members m the gnp 506, the inner ^ ^^^^^^^^ insulating portion, the tissue can 

sheath ^moves forward in the axial direction. As the inner satisfactorily coagulated/incised under the following con- 

shealh 507 moves forward, the clastic members 509a and ^ ^-^-^^ . ^^^^^ ■ ped and coagulated by setting 

5096 are rclaUvely retracted mto ^c mncr sheath 507 to j^e coagulation output of a high-frequency oscillator at 30 

close the jaws 560a and 5606. as shown m FIG. 79A. ^^^^^ -^^^^ ^y setting the incision output at 30 W). 

In this stale, the inserUon portion 502 of the bipolar ^ ^^own in FIGS. 84A and 84B, in a tripolar structure in 

forceps 501 is inserted into the body of a patient, and the ^ ^^^^1^ ^ first jaw 600 has first and second coagulation 

treatment portion 503 at the distal end of the insertion electrodes 60S and 606 elcctricaUy insulated from each other 

portion 502 is placed near the vital tissue A to be treated in ^ly an insulating portion 604, and a second jaw 601 has, e.g., 

the body When the trigger 517 is released, the trigger 517 incision wire electrode 603 (in this example, when the 

returns to the home position by the spring force of the -^^^ ggO and 601 are completely closed, the incision clcc- 

biasing member in the grip 506. The elastic members 509a ^^0^^ 593 abuts against the insulating portion 604 to prevent 

and 5096 relatively project from the inner sheath 507, and ^ s^orl circuit between the electrodes) fixed on a support rod 

the jaws 560a and 5606 are opened by the elastic restonng 502^ ^h^n ^atio of the projected areas of the electrode 

force of the clastic members 509a and 5096. portions 603. 605, and 606 of the jaws 600 and 601 (ratio of 

After the vital tissue A is inserted between the opened areas of portions in contact with the gripped tissue) is 1:10 

jaws 560a and 5606, the finger hook portions 517fl and 5176 ^ to 1:2, the tissue can be satisfactorily coagulated/incised, 

cfthe trigger 517 are pulled to the grip 506 side to move the More specifically, let a be the diameter of the incision 

inner sheath 507 forward in the axial direction. As the inner electrode 603, c be the width of the insulating portion 604, 

sheath 507 moves forward, the elastic members 509a and |j be the width of the first jaw 600. When a: (b-c)»l:10 

5096 are relatively retracted into the inner sheath 507 to ^> 1-2, the tissue can be satisfactorily coagulated/incised, 

close the jaws 560a and S60fe. The vital tissue A is gripped ,1, t^e 41st embodiment shown in HGS. 81A and 81B, the 

between the pair of jaws 560a and 5606, as shown in FIG. tj^s^g coagulated and incised by performing the gripping 

operation once. However, the tissue may be coagulated and 

In this state, a high-frequency current is flowed fitsm the incised by performing the gripping operation twice, as 

high-frequency cautery power supply unit SIS to the con- shown in FIGS. 83A to 83C. More specifically, the jaws 

neclor receptacle 513 through the cable 514. A coagulation 50 560a and 5606 arc closed by pulling the finger hook portions 

current is flowed across the jaws 560a and 5606 lo coagulate 517a and 5176 of the trigger 517 to the grip 506 side. In this 

the vital tissue A. state, the insertion portion 502 of the bipolar forceps 501 is 

Subsequently, when the finger hook portions 517a and inserted into the body of a patient, and the treatment portion 

5176 of the trigger 517 are further pulled to the grip 506 503 at the distal end of the insertion portion 502 is guided 

side, the jaws 560a and 5606 are further closed, and an 55 near the vital tissue A lo be treated in the body. When the 

incision current is flowed across the jaws 560a and 5606, trigger 517 is released, the trigger 517 returns to the home 

and Oie vital tissue A is incised by the pair of jaws 560a and position by the spring force of the biasing member in the 

5606, as shown in FIG. 81 B. grip 506. The clastic members 509a and 5096 relatively 

When coagulation and incision arc complete, the trigger project from the inner sheath 507, and the jaws 560a and 

517 is pivoted in the direction indicated by the arrow a. The eo 5606 are opened by the clastic restoring force of the elastic 

inner sheath 507 moves backward, and the clastic members members 509a and 5096. 

509a and 5096 arc opened by the clastic restoring force. The After the vital tissue A is inserted between the opened 

jaws 560a and 5606 arc released from the vital tissue A. jaws 560a and 5606, the finger hook portions 517a and 5176 

In this case, the incision current may be flowed upon of the trigger 517 are pulled to the grip 506 side to move the 

determining that the vital tissue is completely coagulated on 65 inner sheath 507 forward in the axial direction. As the inner 

the basis of a change in impedance. More specifically, the sheath 507 moves forward, the elastic members 509a and 

coagulation current generally has load characteristics repre- 5096 are relatively retracted into the inner sheath 507 to 
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dose the jaws S60a and 5606. The vital tissue A is gripped portion 570 on one side. The lower jaw 569b has a flat sbs^e, 

between the pair of jaws 56Qa and 560b, as shown in flG. and a recessed groove 571 is formed in the gripping surface 

g3A. opposing the jaw 569a. The arrangement of the remaining 

In this state, a high-frequency current flows from the portions is the same as in the 41st embodiment In this 

high-frequency cautery power supply unit 515 to the con- 5 embodiment, since the upper jaw 569a has the sharp portion 

ncclor receptacle 513 through the cable 514. A coagulation 570, the ability of incising vital tissue A is excellent, and Ihc 

current flows across the jaws 560a and 5606 to coagulate the operation force for a trigger 517 can be reduced, 

vital tissue A. In this case, a small gripping force is applied For the pairs of jaws in the 42nd to 44tb embodiments, 

to the trigger 517 in accordance with a change in vital tissue each of the upper jaw 563fl, 566fl, and 569b is formed as an 

A upon coagulation. 10 electrode having a width of 1 to 2 mm to incise the vital 

Subsequcndy, when the trigger 517 is released, the trigger tissue A simultaneously with coagulation, and each of the 

517 returns to the home position by the spring force of the lower jaw 5636, 5666, and 5696 having a flat shape has a 

biasing member in the grip 506. The elastic members 509a tissue gripping surface width of about 5 mm and a ratio of 

and 5096 relatively project from the inner sheath 507, and 1:10 to 1:2, as in the 41st embodiment, 

the jaws 560a and 5606 are opened by the elastic restoring ^5 FIGS. 89 A to 90C show the 45th embodiment of the 

force of the elastic members 509a and 5096. The jaws 560a present invention. The same reference numerals as in the 

and 5606 are temporarily opened and separated from the 26th embodiment denote the same parts in the 45th 

vital tissue A, as shown in FIG. 83B. embodiment, and a detailed description diereof will be 

Hie finger hook portions 517a and 5176 of the trigger 517 omitted, 

are further pulled to the grip 506 side to close the jaws 560a ^ FIGS. 89 A and 89B are views showing the overall 

and 560b until they come into contact with each other. At the arrangement of a high-frequency treatment tool as an endo- 

same time, an incision current is flowed across the jaws S60a soopic operation tool. As shown in FIGS. 89A and 89B, a 

and 560b. The vital tissue A is incised by the pair of jaws bipolar forceps 501 as a high-frequency treatment tool 

S60a and 5606, as shown in FIG. 83C. comprises a long insertion portion 502 to be inserted into the 

Upon completing coagulation and incision, the trigger ^ body cavity of a patienl, a treatment portion 503 attached to 

517 is pivoted in the direction indicated by the arrow a, the the distal end portion of the insertion portion 502 to grip 

inner sheath 507 moves backward, and the elastic members vttal tissue and coagulate or incise it in the body cavity, to 

509fl and 5096 are opeaed by the elastic restoring force, so which power can be supplied, and an operation portion 504 

the jaws 560a and 5606 are released from the vital tissue A. coupled to the proximal end portion of the insertion portion 

FIGS. 85 A to 86D show the 42nd embodiment of the 

present invention. The same reference numerals as in the The insertion portion 502 has a rotatable outer sheath 505. 

41st embodiment denote the same parts in the 42nd A tip cover 580 is attached to the distal end portion of the 

embodiment, and a detailed description thereof will be outer sheaih 505, as shown in FIG. 90A. The lip cover 580 

omitted. In this embodiment, of a pair ofjaws 563a and 5636 35 has a pin 581 for attaching Ibe treatment portion 503. An 

of a treatment portion 503, the upper jaw 563a is formed as operation rod 582 with its proximal end porUon being 

a wire electrode having a triangular section. The lower jaw inserted to a grip 506 of the operation portion 504 and its 

5636 has a flat shape. A recessed groove 564 opposing the distal end portion being coupled to the treatment portion 503 

jaw 563a is formed on the gripping surface, and serrate is inserted into the outer sheath 505. 

portions 565 are formed on both sides of the recessed groove 40 The operation rod 582 comprises two electrodes 583a and 

564. The anangement of the remaining portions is the same 5836 having substantially semicircular sections and electri- 

as in the 41st embodiment. In this embodiment, since the cally insulated from each other, an insulating member 584 

upper jaw 563a has a sharp edge portion, the abiUty of having a substantially rectangular section, and an insulating 

incising vital tissue A is excellent, and the operation force tube 585 covering these members. The electrodes 583a and 

for a trigger 517 can be reduced. 45 5836 are coupled through a pin 589. The distal end portions 

FIGS. 87A and 87B show the 43rd embodiment of the of the electrodes 583a and 5836 are coupled to links 586a 

present invention. The same reference numerals as in the and 5866 through a pin 590. The hnks 586o and 5866 are 

41st embodiment denote the same parts in the 43id coupled to a pair of jaws 508fl and 5086 pivotally supported 

embodiment, and a detailed description thereof will be by the pin 581, respectively. 

omitted. In this embodiment, of a pair of jaws 566a and 566b so The pins 581, 589, and 590 are insulated by insulating 

of a treatment portion 503, the upper jaw 566a is formed into members 581a, 589a, and 590a. A connector receptacle 513 

a knife shape having a triangular section to form a sharp is connected to a high-frequency cautery power supply unit 

portion 567 and has a hollow portion 568 at the central 515 through a cable 514. The high-frequency cautery power 

portion. The lower jaw 5666 has a flat shape, and a serrate supply unit 515 has a foot switch 516. 

portion 565 is formed on the gripping surface. The arrange- 55 A fixed grip 587 of the operation portion 504 has a 

mcnt of the remaining portions is the same as in the 41st movable grip 588. The movable grip 588 is coupled to the 

embodiment. In this embodiment, since the upper jaw 566a upper end portion of the fixed grip 587 to pivot about a pivot 

has the sharp portion 567, the ability of incising vital tissue pin 591, The upper end portion of the pivot fulcrum of the 

A is excellent, and the operation force for a trigger 517 can movable grip 588 is coupled to the proximal end portion of 

be reduced. 60 the operation rod 582. The movable grip 588 has a finger 

FIGS. 88A and 88B show the 44th embodiment of the hook portion 588a on which the operator places the thumb, 

present invention. The same reference numerals as in the The fixed grip 587 has finger hook portions 587a and 5876 

41st embodiment denote the same parts in the 44th on which the operator places the index and middle fingers, 

embodiment, and a detailed description thereof will be respectively. When the movable grip 588 is closed in a 

omitted. In this embodiment, of a pair of jaws 569a and 5696 65 direction indicated by an anow a, the operation rod 582 

of a treatment portion 503, the upper jaw 569a is formed as moves backward to close the jaws 508a and 5086 through 

an electrode having a prism-shaped section and a sharp the links 586a and 5866. When the movable grip 588 is 
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opened ia a directioD in indicated by an arrow b, the 
operation rod 582 moves forward to open the jaws 508a and 
5086. 

Additional advantages and modifications will readily 
occur to those skilled in the art. Therefore, the invention in 
its broader aspects is not limited to the specific details and 
representative embodiments shown and described herein. 
Accordingly, various modifications may be made without 
departing from the spirit or scope of the general inventive 
concept as defined by the appended claims and their equiva- 
lents. 

What is claimed is: 

1. A high-frequency treatment tool comprising: 

an insertion portion for insertion into a body; 

a pair of gripping portions arranged at a distal end portion 

of said insertion portion and having gripping surfaces 

for gripping vital tissue; 
a driving mechanism for opening/closing said pair of 



IS 



gripping portions between a closing position where said 20 rated surfaces. 



4. A high-frequency treatment tool according to claim 3, 
wherein said short circuit prevention means is fonned by 
forming the distal end portion of said one of said pair of 
gripping portions from a material having electrical insulat- 
ing properties. 

5. A high-frequency treatment tool according to claim 4, 
wherein the distal end portion of said one of said pair of 
gripping portions is ceramic. 

6. A high-frequency treatment tool according to claim 3, 
wherein said short circuit prevention means further com- 
prises forming an insulating coating on at least a gripping 
surface at the distal end portion of said one of said pair of 
gripping portions. 

7. The high-freq[uency treatment tool according to claim 1 
wherein said short circuit prevention means is disposed at a 
distal end portion of said pair of gripping portions. 

8. The high-frequency treatment tool according to claim 1 
wherein said short circuit prevention means includes ser- 



pair of gripping portions abut against each other and an 
open position where said pair of gripping portions are 
separated from each other; 

electrode portions formed on the gripping surfaces of said 
gripping portions, to which a high-frequency current is 25 
flowed to coagulate/incise the vital tissue gripped by 
said gripping portions; and 

short circuit prevention means for preventing a short 
circuit between said electrode portions of said pair of 
griping portions when said pair of gripping portions 3° 
are placed at least at the closing positions, said short 
circuit prevention means being a solid insulating mem- 
ber coupled to at least one of said pair of gripping 
portions, said solid insulating member having a thick* 
ness at at least one point which is equal to a thickness 35 
of the at least one of said pair of gripping portions so 
to preclude electrical contact between said pair of 
gripping portions. 

2. A high-frequency treatment tool according to claim 1, 
wherein when said pair of gripping portions are in the 
closing position said gripping surfaces of said pair of 
gripping portions are separated from each other by a pre- 
determined gap. 

3. A high-frequency treatment tool according to claim 1, 
wherein said short circuit prevention means is formed at a surfaces, 
distal end portion of said one of said pair of gripping 
portions. 
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9. A high-frequency treatment tool comprising: 
an insertion portion which can be inserted into a body; 
a pair of gripping portions arranged at a distal end portion 

of said insertion portion and having gripping surfaces 
for gripping vital tissue; 
a driving mechanism for opening/closing said gripping 
portions between closing positions where said gripping 
portions abut against each other and open positions 
where said gripping portions are separated from each 
other; 

electrode portions formed on the gripping surfaces of said 
gripping portions, to which a high-frequency current is 
flowed to coagulate/incise the vital tissue gripped by 
said gripping portions; and 
a short circuit preventor which prevents a short circuit 
between said electrode portions of said pair of gripping 
portions when said pair of gripping portions are placed 
at least at the closing positions, said short circuit 
preventor forming an entire distal end of at least one of 
said pair of gripping portions. 

10. The high-frequency treatment tool according to claim 
9 wherein said short circuit preventor inchides serrated 
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